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T1903  Jufy  25}*^^^=^**'  ^-  ® '^^^  Surveyor,  Leek. 

1903  May  16    Bban.  J.  A County  Surveyor,  Northumber 

land.    Moot  Hall,  Newcastle. 

1894  Jan.   13    Beaumont,  A County  Surveyor,  Yorks,  East 

Riding.  County  Hall ,  Bever- 
ley. 

1897  Mar.  13    Beaumont,  G.  E Surveyor  to  the  Rural  District 

Coun.,Wortley.  "Holme  Lea," 
(jreenoeide,  near  Sheffield. 

1897  Mar.  13    Beaumont,  T.  C Surveyor  to  the  Rural  Didtrict 

CouDoil,  Driffield. 

1892  Jan.  16    Bell,  G.,  Assoc.  M.  Inst.  C.E.    Borough  Surveyor,  Swansea. 

1897  Jan.  16    Bell,  G.  J.,  M.Inst.C.E.    ..     County  Surveyor,  Cumberland. 

T1906  i^'.  is}*®"'^'  ^-  ^''  M-lMiCE.     ..     Municipal'  Engineer,    Penang, 

S.S. 

1906  Apr.  28    Bell,  T.  H Surveyor  to  the  Urban  District 

Council,  Ramsbottom. 

1895  Jan.  19    Bellinoham,  A.  W.  H.,  M.     Engineer-in-Chief,  British  Mu- 

Inst  C.E.  nicip.,  Tientsin, North  China. 

1896  Jan.  18    Bennett,  H.  M. Surveyor  to  the  Rural  District 

Council,  Kevnsham,  BristoL 

1886  Dec.  18^  Bennett,  W.  B.  G.,  Assoc.  M.    Midland      Bank      Chambers, 

01898  Dec 

Tl900July..;  Council,  Harrow. 

1886  Oct.   16\  Bebrington,  R.  E.  W.,    M.  Graisley,  Wolverhampton. 

R1896  Jan.  18/  Inst.  C.E. 

1892  Mur.  11  \  Bbswick,  W.  H.,  Assoc.  M.  214  Astley  Street,  Dukinfield, 

B1899  May  6  /  Inst.  C.E.  Cheshire. 

1891  June  6      Bettany,  F Borough  Engineer,  Burslem. 

1902  Mar.  22     Bibbey,  T Surveyor  to  tiie  Urban  District 

Council,  Audley,  Staffs. 
1890  Mar.  29    BINNIE,  SIR  A.  R.,  M.  Inst.    9    Gt.    George    Street,  West- 
C.E.  (Past  President)  minster,  S.W. 

1896  Nov.  28    Bibd,  W.  F Surveyor  to  the  Urban  District 

Council,  Midsomer  Norton. 

1897  Jan.   16    Bibks,  E Highway    Surveyor    to    Rural 

District  Council,  Uxbridge. 

1901  Feb.  16    Blaokbubn,  J Surveyor  to  the  Urban  District 

Council,  Soothill  Upper. 
P1873  May  2      Blaokshaw,   W.,  Assoc.  M.    Borough  Surveyor,  Stafford. 
Inst  C.E. 

1904  Aug.  5      Blackwood,  R Burgh   Surveyor,   Kilmarnock, 

N.B. 
1886  Juno  12     Blatr,  W.  N.,  M.  Inst.  C.E.     Borough  Surveyor,  St.  PanciBs. 
{Vice-Prendent.) 

1903  Oct.   17    Bland,  J.  D Surveyor  to  the  Urban  District 

Council,  Chesterton. 

1900  Mar.  10    Blood,  A.  T Surveyor  to  the  Urban  District 

Council,  Hitchin. 

1902  Nov.  8      BoBO,  E.  A Borough  Surveyor,  Margate. 


B1902  Nov.  8  I      Inst.  C.E.  Soutliampton 

?^-  }II*Bennbtts,  J.  P Surveyor  to  the  Urban  District 
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^19Q3  p^;  ^^}  BoTTERiix,O..A.MJMt.O.B.    583    Fulham'  Road.    Walliam 

1904  Feb.  27    Bottomlky,  H Surveyor  to  the  Urban  Distriot 

Council,  Bingley. 
1877  May  1      BOULNOIS,  H.  P.,  M.  Inst    Local      Government      Board, 
C.E.    (Past  President.)  Whitehall,  S,W. 

1903  Dec.  12    Boubne,  J Surveyor  to  the  Urban  District 

Council,  Rawmarsh. 

»iSI  v^'  J?l  BowEK,  H.  W.       ....      ..     DUtrict  Surveyor,  East  Sussex 

B1903  Feb.  21/  ^^^^^    Council,    Kingsley, 

Haesocks,  Sussex. 

1904  Aug.  12    BowiB,J.  MoL Burgh  Surveyor,  Maxwelltown, 

Dumfries,  N.B. 
1898  Feb.  19    Bowles,  A.  B.,  Assoc  M.  Inst    104  Sandgate  Road,  Folkestone. 

C.E. 
1898  Got.   15    BoTLE,  J.  C,  A.  M.  Inst  C.E.    City  Surveyor,  Armagh. 
1903  May  16    Bradley,  A. W.,A.M.InstC.£.    Borough  Engineer,  Bury,  Lanes. 
G1889  May  18\*Bbadlet,    J.   W.,    M.  Inst    City     Engineer,    Westminster, 
T1893  Apr.  22/      C.E.  8.W. 

1897  Jan.   16    Bradley,  W.  L Surveyor  to  the  Urban  District 

01894  Tan    1^1  Council,  Tonbridgo. 

T1896  Oct   24}*^*^''®^^'  F.  B.  G Borough  Surveyor,  Tamworth. 

1873  May  2      Bbe8sey,J.  T Surveyor  to  the  Urban  District 

Council,  Wanstead,  Essex. 

1891  Aug.  1      Brett,  J.  H County  Surveyor,  Co.  Antrim. 

Belfast,  Ireland. 

1891  Aug.  1      Brettbll,  W.  H Surveyor  to  the  Urban  District 

Council,       Rowley       Regis, 
Staffordshire. 

1894  Oct.    20    Bbidges,  O.  A Surveyor  to  the  Urban  District 

Council,  Bognor. 
1891  Mar.  21    Bbierley,  J.  H.,  A.  M.Inst    Borough   Surveyor,  Richmond, 

C.E.  Surrey. 

1901  Dec.  7      Bbodie,  J.  A.,  M.  Inst  C.B.      City  Engineer,  Liverpool. 

(Vice-PrenderU.) 
1889  Apr.  13    Bbodie,  J.  S.,  A.M.  Inst  OJE,    Borough  Engineer,  Blackpool. 

1905  Dec.  9      Brooke,  E.     City  Engineer.  Lichfield. 

1894  Oct.   20    BuooxE,J Surveyor  to  the  Urban  District 

Council.  North  wich,  Cheshire. 


1885  Feb.  7  \  Brooke,  W.,  Assoc.  M.  Inst.    Surveyor  to  the  Rural  District 
B1892  Apr.  28/      C.E.  Council,   Strood.       "  Lymp- 

stone,"     Goddington     Road, 


Rochester. 
1884  July  10    Bbown,  A.,  M.  Inst  C.E.    ..     Borough     Engineer,    Notting- 

iiam. 
1898  Jan.  15     Browk,  C,  A.  M.  Inst.  C.E. . .     Borough  Engineer,  Chelmsford. 

1904  Aug.  25    Bbown,  Chas Burgh  Surveyor,  Hawick,  N.B. 

1905  Jan.  28    Bbown,  F Town     Engineer,    Krooubtad, 

O.R.C.,  South  Africa. 
1905  Sep.  23    Bbown,  H.  H.  Lane,  M.  Inst   Supervising  Engineer.!. ncknow, 
C.E.  United  Provinces,  India. 

B1904  JarJs}  ^^^^*  J-  ^-  M-  Inst.  C.E.     Church   Square,  West  Hartle- 

Si^  ifZ  I  )*Bbown,  R.,  A.m.  Inst.  CE.  Surveyor  to  tlie  Urban  District 

iSq  r  r*Q  I  Council,  Southall  Norwood. 

»!«««  Tan    1  J*1^«>WN,  R.  B Electrical      Engineer     to    th<- 

B1898  Jan.  lo/  y^y^^  District  Council,  Hrid- 

lington. 
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1893  Mar.  4    *BBOWNBii>GE,G.,M.Iii8tO.E.    Borough  Engineer,  Birkenhead. 
{Member  of  Cottncil,)  Hon.    Sewekiry^    Lancaahixe 

and  Cheshire  District 

1904  Aug.  9      Bruoe,J.  S Burgh    Surveyor,    Kirriemuir, 

N.B. 
1901  Feb.  16    Brtob,  J.,  A.M.  Inst.  C.E.         Burgh  Surveyor,  Partick,  N.B., 
{Member  of  CouncU),  Eon.  Sec.  ^ttish  District. 

^1902  Mm-*  22}*®*^'*®' ^- ^ County  8uryeyor,Northallerton. 

'  Torks. 

1873  May  2      Buckham,  E.,  M.  Inst  C.E,  Borough  Surveyor,  Ipswich. 

1897  July  8  \  Buckley,  M.  J.,  Assoc.  M.  26  Bessborough  Terrace, N.C.B., 
«1902  Mar.  22/      Inst  C.E.  Dublin. 

1897  Feb.  13    Bull,  H.  F.,  A.M.  Inst  C.E.  County  Surveyor,  Cheshire. 

1895  Feb.  16    Bunting,  T.  F Borough  Surveyor,  Maidstone. 

1895  Jan.   19    Burden,  A.   M.,  Assoc.  M.  County  Surveyor,  Kilkenny. 

Inst  CE. 

1892  Sept  24    Bubobss,  S.  E.,  M.  Inst  C.E.  Borough      Engineer,      South 

Shields. 

1900  Apr.  21    BuRKiTT,  J.  P.,  A  Jf. Inst  C.E.  County  Surveyor,  Enniskillen. 

1905  Mar.    3    Burn,  W.,  A.  M.Inst.  CE...  Surveyor  to  the  Urban  District 

Council,    Sutton-in-Ashfleld, 

Notts. 
1904  Aug.  6      Burns,  D Burgh  Surveyor,  Pollokshaws, 

N.B. 
1890  June  7      Burslam,  B Borough  Surveyor,  Congleton. 

T1902  Jan!  25}*^^*'^^»-^'-^"^-^^*-^-^-      ^^^S^    Engineer,    Stoke-on- 

1897  Jan.   16    Busbridoe,  T.  A. Snrveyor  to  the  Rural  District 

Council,  Spilsby. 
el899June29| 
-TA1902  Jan.  25}*Bu8H,  W.  E.,  A.M.InstC.E.    City  Engineer,  Auckland,  New 
T1904  Feb.  27)  Zealand. 

1890  Sept  13    Butler,  W Surveyor  to  the  Urban  District 

Council,  Fareham. 
1899  June  29    Butterwobth,  A.  S.,  Assoc.    Municipal  Engineer,  Port  Eliza- 
M.  Inst.  C.  E.  both,  S.  Africa. 


1894  Apr.  6      Caink,  T.,  As8oc.M.Inst.  CE.    City  Engineer,  Worcester. 

«iqSq  ?f«'  17)  Cairncrobs,  T.  W.,  Assoc.  M.    13  Duncan's  Chambers,  Short- 
Biyurf  oan.  i/j       inst  C.R  market  Street,  Cape  Town, 

S.  Africa. 
1903  Jan.  17    Caij)ER,  W.,  A.  M.  Inst  C.E.    City  Engineer,  Prahran,  Vic- 
toria. 
1891  Oct.    17    Campbell,   A.   H.,  M.  Inst    Engineer  and  Survevor,  Town 
CE.  Hall,  East  Ham,  E.' 

1887  Mar.  12    Campbell,   K.   F.,  M.  Inst.    Borough    Engineer,    Hudders- 

CE.  field. 

1888  May  12    Capon,  KB Surveyor  to  the  Urban  District 

Council,  Epsom. 

J^  ^*-   2?}  Card,  H North  Street,  Lewes. 

1903  Feb.  21     Cabter,  A.  H.       Surveyor  to  the  Urban  District 

Council,Litherland,LiverpooI. 

1901  June  27    Carter,  G.  E Surveyor  to  the  Kiiral  District 

Council,  Winchester. 
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1897  June  19  Carter,  G.  F. 


01892  July  11 
TA1901  Dec.  7 
T1904  Jan.  23 
1898  Dec.  17  Cartwbight,  A.  B. 


•Cabtir,  G.  F.,  A.M.InfltO.E. 


1873  May  2      OARTWRIGHT.  J..  M.  Inst 

G.E.    (Past  President,) 
1904  June  26    Carter,  W 


1895  Mar.  16    Cass,  R.  W 

1895  Mar.  16\  r«.^   a    t 

Rl899Feb.  25/^^^'^"^ 

1896  Mar.  21  Chadwick,  J 

1903  Jan.  17  Chambers,  S.  H 

1901  Dec.  7  Chancellor,  W.  B 

1897  Jan.  16  Chapm<in.  C.  B.  W.-     ..      .. 

1893  Mar.  4  \  Charlrs  T 

R1899  May  6  /  ^h^»^»8'  ^ 

1884  Dec.  20    Chart,  R.  M 


1900  Feb.  10    Chowins,  W.  H. 


1906  Mar. 
1884  Oct. 

1898  Sept. 
A1902  May 
T1904  Apr. 

1899  Oct. 

1898  Oct. 

1886  Dec. 

1901  May 
1893  July 


3      Cbkistie,  S.  L 

9      Clare,  J.,  A.M.  Inst.  O.E. .. 

3      Clark,  E.O'N 

3q|  Clarke,  G.E 

21    Clarke,  H.  A 

15    Clarrt,  W.  H.,  a.  M.  Inst. 

C.E. 
18    Clarson,  H.  J 


11  Clayton,  F.  T. 
31  Clough,  W.  .. 


1899  Oct.  21  Clucas,  B.  H. 


01894  July 
T1896  Oct. 

01886  Oct. 
T1888  July 
1882  Sept. 


1893  Jane 
1904  June 


2^}*Coales,  H.  F. 


16\*CoALE8,  H.   G^   Assoc.    M. 
12/      Inst.  C.E. 

30    CooxRiLL,  J.   W.,   M.   Inst. 
C.E.    (Member  of  Council.) 

24    CooKRiLL,  T.,  Assoc.  M.  Inst 

C.E. 
26     COLEBY,  H.  J 


Snnreyor  to  the  Urban  District 
Council,  Mexborough. 

Borough  Engineer,  Croydon. 

Surveyor  to  the  Urban  District 
Council,  Wilmslow,  Cheshire. 
21  Parsuns  Lane,  Bury. 

Surveyor  to  the  Bural  District 

Council,  Melford.     3  Melford 

Boad,  Sudbury.  Suffolk. 
Surveyor  to  the  Urbau  District 

Council,  Farnhain,  Surrey. 
"Laurel    Dene,"   Kingston-by- 

Sea,  near  Brighton. 
Surveyor  to  the  Urban  District 

Council,  Fenny  Stratford. 
Surveyor  to  the  Urban  District 

Council,  Hampton. 
Surveyor  to  tiio  Urban  District 

Council,  Browiihills,  Staffs. 
Surveyor  to  the  Urban  District 

Council,  Wembley. 
Bessborough  Boad,  Harrow. 

Surveyor  to  the  Bural  District 

Council,      Croydon.      Town 

Hall,  Croydon. 
Surveyor  to  the  Urban  District 

Council,  Burnham.  Somerset. 
Burgh  Surveyor,  Montrose,  N.B. 
Surveyor  to  the  Urban  District 

Council,  Sleaford. 
County  Surveyor,  Leitrim. 

Borough  Surveyor,  Boston,  Lin- 
colnshire. 

Surveyor  to  the  Urban  District 
Council,  Briton  Ferry. 

Borough  Surveyor,  Sutton  Cold- 
field. 

Surveyor  to  the  Rural  District 
Council,  Tarn  worth. 

Borough  Engineer,  Beigate. 

Surveyor  to  the  Urban  District 
Council,  Audenshaw. 

Borough  Surveyor,  Kingston- 
ou-Ttiames. 

Surveyor  to  the  Urban  District 
Council,  Sunbury-on-Thame*!i. 

Surveyor  to  the  Urban  District 
Council,  Market  Harborough. 

Borough  Surveyor,  (Jreat  Yar- 
mouth ;  JJon.  Secretary^ 
Eastern  District. 

Surveyor  to  the  Urban  District 
Council,  Biggleswnde,  Beds. 

Surveyor  to  the  Rural  District 
Council,  Atherstone,  War- 
wickshire. 
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1892  Sept  24    Collbn,W.  M.A.,  M.In8tO.E.    Oounty   Surreyor,    Dublin.    9 

Hume  Street,  Dublin. 

1897  July  31    Oollinqwood,  T.  A Surveyor  to  the  Urban  DiBtrict 

Council,    Itchen,    Woolston, 
Southampton. 
1888  May  12    COLLINS,  A.  E.,M.lD6tG.E.    City  Engineer,  Norwich. 

(PoMt  PreMmL     Member 

of  CouneiL) 

1896  Jan.  18    Collims,  B Sunreyor  to  the  Urban  District 

Council,  Enfield,  N. 

1905  Apr.  29    Collins,  W.  A.      Surveyor  to  the  Rural  District 

Council,  Bridgwater. 

ni^  FeS^  13}  ^*™^  ^-  ^'*  ^  ^°**-  ^•^-    ^^  ^^^^  liceson  Street,  Dublin. 

Z]^  ^  ?i|*CooK,  F.  C Surveyor  to  the  Urban  District 

T1900  Dec.  15/  Council,  Nuneaton. 

1893  Apr.  22    Cook,  F.  P.,  Assoc  M.  Inst    Surveyor  to  the  Urban  District 

C.E.  Council,     Mansfield     Wood- 

house. 

l\^  ^l  i2l*C)00K,  J.,  Assoc.  M.  Inst  C.E.    Borough  Engineer,  Cape  Town, 
T189U  Mar.  29j  (^Member  of  Counca.)  S.  Africa,    ffon.  Sec,  African 

District. 

ti^  iS?  iol*CooPEB,  C.  H.,  M.  Inst  O.B.    Borough  Engineer,  Wimbledon. 
Tl«9U  Mar.  /»)      ^^^„^^  qJ  Council.)  15  Dora   Road,  Wimbledon 

Park,  S.W. 

1898  Sept  3      Coopeb,  E.  C Surveyor  to  the  Urban  District 

Council,    Shanklin,    Isle    of 
Wight 

1894  Oct   20    CoopiB,  F.  A.,  C.M.G.,  M.    Director     of     Public    Works, 

Inst  C.E.  Colombo,  Ceylon. 

1887  Sept  17    Coopeb,  W.  W.      Surveyor  to  the  Urban  District 

Council,  Slough. 

oiSS  ^l'  fi^l  Copley,  C.  T.,  A.M.InstO.B.  252  Barkerhouse  Road,  Nelson, 

B1902  JNov.  8  J  Lancashire. 

1896  Nov.  28    Cobbett,  J Borough  Engineer,  Salford. 

1896  Jan.  18    Coboon,  B.  C Surveyor  to  the  Bural  District 

Council,  Belper.  *' Belmont," 

«i  QQ/i  nffo^  OQ^  Duffield,  near  Derby. 

Z\^  f^L  To  [•CoBBiE,  H.  W Surveyor  to  the  Urban  District 

Tl897Junel9/  ^oiicil.   Lower    Bebington, 

»iSt  ^1^^  ^l\  OoTTBBELL,  A.  P.  L,  M.Inst  28  Baldwin  Street,  Bristol ;  and 

B19U3  Jan.  I7j  Q  g  j7  Victoria  Street  S.W. 

1906  Mar.  3  Cottle,  F. Borough    Engineer,     Douglas, 

i«Qi   TnnftM'i  Isle  of  Man. 

B1S7  July  31/  CovBBLET,  J.  S Surveyor,  Penmaenmawr. 

1898  May  21    Cox,  J Surveyor  to  the  Urban  District 

Council,Margam,Port  Talbot. 
P1880  Feb.  7      Cox,  J.  H.,  M.  Inst  C.E.    ..     City  Surveyor,  Bradford. 
1900  Mar.  10    CBABTB£E,W.R.,M.So.cyict.),    Highway  Surveyor  to  the  Rural 
A.  M.  Inst  C.E.  District  Council,  Doncaster. 

P1881  May  6      Cbeeb,  A.,  Assoc.  M.  Inst.C.E.    City  Surveyor,  York. 
(Jiembtr  of  Council,) 
1900  July  19    Cboss,  A.  W.,  A.  M.  Inst  C.E.    Surveyor  to  the  Urban  District 

Council,  King's  Norton. 
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1889  Deo.  14  *Obowtheb,  J.  A^  Asaoa  M.    Borough  Engineer.  Southamp- 
Inst  O.E.  ton. 

T1903  M^y  le}*^"^'^'  ^  ^ Surveyor  to  the  Urban  Diatrict 

^       '  Connoilf  Hinckley. 

ilW4  Aot^  ^}*Oudbibd,  T.  O Borough  Surveyor,  Becclea. 

1900  Jane  16    CumfiNa,  W Highway  Surveyor  to  the  Rural 

District  Council,  Lancheeter, 
oa  Durham. 

1889  Deo.  14    Cubball,  A.  E.     Surveyor  to  the  Rural  DUtriot 

Council,  Solihull,  Warwick- 
shire. 

1896  Apr.  25    Oubbt,  W.  P P.W.D.,  Pretoria,  South  Africa. 

ml^  pJb.*  25}  C°»»^»  ^-  T.,  A.  M.  InstO.B.    Ruabon,  North  Wales. 

1897  Feb.  13    Cutlsb,  H.  A.,  A.M.In8iC.E.    City  Surveyor,  Belfast 

(^Member  of  Council,) 


1893  June  24  *Dalton,  J.  P.        ..      . 
{Member  of  C<mncU,)\ 


1899  Jan.  21    Davidson,  J.  F. 

1900  Oct   15    Davies,  W.  J. 


Surveyor  to  the  Urban  District 
Council,Ryton-<)n-Tyne;  Hon, 
Secretaryy  Northern  District. 
Surveyor  to  tiie  Urban  District 
Council,  WiUin^ton  Quay. 
.     Surveyor  to  the  Urban  Dristrict 
Council,  Nantyglo  and  Blaina. 
Council  Offices,  Blaina. 
1880  Apr.  10    DAVIS,  A.  T.,  M.In8t.C.E.    County       Surveyor,        Salop. 
(^Past  President.    Member  of        Shrewsbury. 
CownciL) 

1900  Oct.   15  *Daw60N,  C.  F Surveyor  to  the  Urban  District 

Council,  Barking. 

B1902  nSv.  8^}  ^^^»^^»  ^'^ Wykeham  House.  Barking. 

1896  July  25    Dawson,  N.H Borough  Surveyor,  Banbury. 

1879  May  1      Dawson,  W.,  M.  Inst  O.E.        Surveyor  to  tiie  Urban  District 

Council,  Ley  ton,  N.K. 

1898  Jan.  15    Day,  C Borough  Sarveyor,  Chatham. 

1873  Dec.  9      DEACON,    G.    F.,     LL.D.    16  Great  George  Street,  West- 
(Glasgow),     li.  Inst  C.E.        minster,  S.W. 
{Poet  President,) 

1898  Jan.  15    Deane,J.  W Surveyor  to  the  Urban  District 

Council,  Smalltliome. 
1892  Mar.  11  *Dbarden,    H.,  A.    M.  Inst.    Borough  Engineer,  Dewsbury. 
C.E. 

1904  July  14    Dblakt,  J.  F City  Enjaneer,  Cork. 

P1890  Feb.  1      Dennis,  N.  F.,  A.M.Inst.C.K     Boroujrh  Engineer,  West  Har- 
tlepool. 

1896  July  25    Dewhibst,  J Surveyor  to  the  Rural   District 

Council,  Chelmsford. 

f.i^Q  ?^L  }n|*DiomrsoN.  A.  J Surveyor  to  the  Urban  District 

T1899  June  10/  ^^^^^  Redd.tch. 

1895  June  27    Dickinson,  R Surveyor  to  the  Urban  District 

Council,  Berwick-on -Tweed. 

1^2  ^^^^'  IqI  Dickinson,  T.  R.,  Assoc  M.    Burton  House,  Clifton,  York. 
B1896  Jan.  18/      j,,^^  ^  j, 

1900  Feb.  10    Digole,  Jamks      Surveyor  to  the  Urbtin  District 

Council,  Matlock. 


OF  MUNICIPAL  AND  OOUNTY  ENGINEERS.  XT 

Date  of  Election 

And  Trmnsfer. 

1881  Deo.  10    DiooLi,  J.,  A.M.  Inst.  O.E.       Water  Engineer,  Heywood. 

1889  Sept  21    Digolb,  Wm .  ..      Surveyor  to  the  Rural  District 

Gounoil,  Runcorn.  Frodsham^ 
Chester. 

1877  Oct   20    DiTOHAM,  H« Borongh  Suryeyor,  Har?rich. 

1897  Apr.  10    Diteb,  D.  J Surveyor  to  the  Urban  District 

1QQ7  !•«    ift\  Council,  Desborough. 

B1903  Jan"   17/  ^^®^'  ^'  ^'*  ^'^'  ^^^^  ^'^    Waterworks  Engineer,    Harro- 

t]^  r^^'  oaV^^oix,  J.  R.,  M.Inst  O.E.      Borough  Engineer,  Town  Hall, 
Tiwb  uct.  M)      (^^„„j^  ^f  Caunca.)  Woolwich.      Hon.    Seoretanh 

Metropolitan  District. 

1887  June  18    Dixon,  R.,  AssocMJnstCE.    Borough  Surveyor,  Stratford-on- 

Avon. 
1889  July  4      Dodd,  P.,  Assoc  M.  Inst.O.E.    Borough  Surveyor, Western  Dis- 
trict, Wandsworth,  S.W. 

1897  Jan.  16  *Dodoeon,  A Surveyor  to  the  Urban  District 

Council,  Clayton-le-Moors. 

1888  May  12    Dobmak,  R.  H.,M.  Inst  C.E.    County     Surveyor,    Armagh ; 

{Member  of  Council.)  Hon.  Seeretaryy  Irish  District 

1898  June  30    Dobmbb,  P.  C Surveyor  to  the  Urban  District 

Council,  Chesham,  Bucks. 

t]^  ft'^f  ^^I^DouoLAS,  8 Surveyor  to  the  Urban  District 

T1904  bept  17 j  Council,  KenUworth. 

1906  Jan.  20    DouoLAfls,  W.  L.,  Assoc.  M.    District  Engineer,  Middle  Ward, 
Inst.  C.E.  Lanark    County.        District 

Offices,  Hamilton,  N.B. 

1899  Oct.  21    Dbtlakd,  A.,  A.  M.Inst  O.E.    County  Surveyor,  Hereford. 

1891  Dec.  12    Ddffin,  W.  E.  L.,  M.  Inst    County    Surveyor,    Waterford, 
C.E.L  Ireland. 

J^  ?®^'  i^l  DrooH,  T.  H 27  Clement's  Lane,    Lombard 

Bl901June8/  Street  B.C. 

1898  May  21     Dukn,  J Surveyor  to  the  Rural  District 

Council,  Chesterton.    Bruns- 
wick House,  Cambridge. 
1873  Feb.  15    Dunsoombb,  C,  M. A.,  M.  Inst.    92  Victoria  Street,  Westminster^ 
C.E.  8.W. 

Tl^  Sept  24}*^^^^  ^'*  ^  ^^*-  ^•®-     ••     ^^^^  Surveyor,  Aberdeen. 

1882  June  29    Dteb,  S Engineer  to  the  Rural  District 

Council,  Bridlington. 


1879  May 

1904  Aug. 

1900  May 

B1901  Dec. 

1883  Aug. 


1      Eabnshaw,  J.  T.,  Assoc.  M. 

Inst  C.E. 
3      Easton,  W.  C,  B.  So.,  M. 
Inst.  C.E. 


^^\*Eastwood,  J.,  A.M.  Inst  C.E. 


4  '  Eaton-Shobe,  G.,  Assua  M. 

Inst  C.E. 
18    EAYRS,  J.  T.,  M.Inst.C.E. 

{Past  President.) 
3      Ebbett8,D.  J 


1877  Nov. 
1890  May 
1890  Feb.  1      Eddowbs,  W.  0 


Borough  Surveyor,  Ashton- 
under-Ljme,  Lancashire. 

Glasgow  llain  Drainage  Works, 
Partick,  N.B. 

2  Dunkirk  Crescent,  Halifax. 

Borough  Surveyor,  Crewe. 

39  Corporation  Street,  Birming- 
ham. 

Surveyor  to  the  Urban  District 
Council,  Acton. 

Borough  Surveyor,  Shrewsbury. 


XVI     LIST   OF   HEMBEBS  OF   THB  INOOBPOBATED   ASSOCIATION 

Date  of  Election 
and  'i'ransfer. 

Bl^  Jm    i8}*Edo»»F.J.»  M.In«tO.E.  ..     22     Collingwood      Building!, 

1891  Sept  12    EDMOHDeov,  S.  ..    Surreyor  to  the  Bural  District 

Oouuoil,  Burnley. 

1904  Jan.  23    Edwabds,  H.  G.  J.,  Anoa  M.    Borough  Engineer,  Lambeth. 
Inft.CJB:. 

1897  July  31  *Elpobi>,  E.  J.        Borough   Surveyor,  Southend- 

on-Sea. 

1885  Got.  3      Eliord,  J Consulting  Engineer,  Poole. 

1873  Feb.  15  ELLICE-CLABK,  K  B.,  M.  13  Charles  Street,  St  James's, 
Inst.  C.E.  (Patt  PrendmU)        London,  S.W. 

1900  Apr.  21    Elliott,  P.  T •♦Woodbine,"     Albion      Road, 

Birchington-on-Sea. 

1895  July  27    Ehtwisue,  H.        Surveyor  to  the  Urban  Distriot 

Council,  Swinton,  near  Man- 
chester. 

1897  Jan.  16    Evahs,  E.,  A.  M.  Inst  C.E.       County    Surveyor,    Carnarvon- 
shire. 

1895  Jan.  10    Evans,  E.  L,  Assoe.  M.  Inst.    Surveyor  to  the  Urban  District 

C.E.  Council,  Penarth,  S.  Wales. 

1896  May  29    Evahs,  J.  P Surveyor  to  the  Rural  District 

Council,  Wrexham. 

1903  Oct  17    Evans,  S County  Surveyor,  Mold,  Flint- 

shire. 

1890  June  7      Faislbt,  W.,  A.M.  Inst  C.R    Richmond      Main      Sewerage 

Board,  Kew  Gardens,  S.W., 
^iQQQ  T««^  QAi  ^^^  ^^  Victoria  Street  S.W. 

ti  QQQ  TiSS   o^  rFABNHAM,  W.  A Surveyor  to  the  Urban  District 

T1899  Feb.  25/  Coiicil,  Foots  Cray.   Sidoup. 

1887  July  14    Fabball,  T Surveyor    to    Urban     District 

Coundl,  Sherborne,  Dorset 

1893  July  31     Fabionoton,   T.    B.,  A.  M.    Surveyor  to  the  Rural  Distriot 

InstCE.  Council,    Conway.      Trinity 

Square,  Llundudno. 

1896  Jan.  18  FABBOfaTON,  W.,  Assoc  M.  Surveyor  to  the  Urban  District 
Inst  C.E.  Council,     Woodford     Green, 

Essex. 

1896  Nov.  28    Fcathbb,  F Surveyor  to  the  Urban  District 

Council,  Cheriton,  near  Folke- 
stone. 

1900  Deo.  15  •Fellows,  T.  E Surveyor  to  tlie  Urban  District 

Council,  Willenhall. 

1894  Jan.    13    Fenn,  T Surveyor  to  the  Urban  District 

i«R7  Sent  17^  Council,  Belper. 

Boards.      Old  Bank  Offices, 
Stourbridge. 
P1899  Jan.  21     Fidleb,  A.,  M.Inst. C.E.  ..    Borough Engineer,Northampton. 
{Member  of  ComcU.) 

T1906  Sept  22}*^^^  ^  ^-^  ^  ^-  ^^"^  ^•^-    '^^^^  Surveyor,  Kensington. 
TlM4  Jan^  23}*^^^^'  ^'  ®-  ^'  ^-  ^^°^-  ^•®-    ^'ough     Engineer,     Bethnal 

1904  Nov,  18    Findlat,  J.  R Burgh  Surveyor,  Leith,  N.B. 

1894  Jan.  13    Findlat,  R.,  A.M.  Inst.  C.E.      Surveyor,  Eltham  Green,  S.E. 
1903  May  16  *Finolah,  F.  J Borough  Engineer,  Carmarthen. 


OF   MUNICIPAL   AND   COUNTY    KNQINBBR8.  XVU 

Date  of  KlecUon 
and  Transfer. 

01892  May  28 

T1897  Jan.  16[*FiTT0N,  G Thomfield,     UrmBton      Lane, 

B1903  July  25  Stretford,  Manuhester. 

1903  May  16    Fttzmaubiob,     M.,     OJi.G.,  Chief  Engineer,  London  County 

M.  Inst.  C.E.  Council,  Spring  Gardens. 

1895  Got    19    Fleming,  M.  J Borough  Surveyor,  Town  Hall, 

Waterford. 
1893  Jan.   14\  Flowsr,  T.  J.  M.,  Abboc  M.    Scottish    Buildings,    Baldwin 
B1899  May  6  /      Inst.  O.E.  Street,  Bristol;  and  28  Vio- 

toria  Street,  Westminster,  S.  W. 
1906  Sept  22    Fobbss,  A County  Road  Surveyor,  Linlith- 
gow, N.B. 

SS^  ^i^J  oII*FoMiE8,  A.  H Surveyor  to  the  Urban  District 

11899  Jan.  21/  Counca,  Saffron  Walden. 

1896  Nov.  28    Fobd,  G City  Surveyor,  St.  Albans. 

JS^  ^fP*- i2|  FoflTBB,  T 51  SUte  Insurance  Buildings, 

B1905  Jan.  28)  j^,^  g^^^^^  Liverpool. 

1873  May  2      FOWLEB,    ALFRED    M^    1    St    Peter's    Square,  Man- 
M.  Inst  C.B.  iPast  Preii-        cheater. 
dmt,) 
G1896  Jan.  18) 
TA1904  May  28i*Fox,  Sen.,  F.  L.,  Aswc.  M.    Borough  Surveyor,  Luton. 
T1906  May  26|       Inst  C.E. 

1897  Mar.  13    Fox-Allot,  C.J Surveyor  to  the  Urban  District 

Council,  Smethwick. 

SiSo  v^^®  I^I^Fbasbb,  B.  W.       Surveyor  to  the  Urban  District 

T1902NOV.8/     ~™^  CouncU,Hoylake,Che8hire. 

1895  Oct   19    Fbost,  H Surveyor  to  the  Urban  District 

Council,  Gosport  and  Alver- 
stoke.    Gosport. 

Bl8^  jJJT  15}  ^*''  ^'  ^»  ^^^'  ^^^  ^'^'      ^  ^^^^  ^^^^  Gosport 


1877  Oct   20    GAifBLB,S.G.,  Assoc. M.Inst    Metropolitan     Fire     Brigade, 
C.E.  Southwark  Bridge  Boad,  S.E. 

1885  June  6      Gammaob,  J Borough  Surveyor,  Dudley. 

»i^  ?^:  }ft|  Gabratt,  C.  T Estate  Office,  Newtown  Linford, 

Bl899JunelO/  LeicesteS^. 

1894  Mar.  3      Gabbett,  J.  H.     County  Surveyor,  Worcester. 

Bim  F^;  22}  C^A8KBLL,P Albert  Chambera,  Carr  Lane. 

'  Hull. 

1902  Jan.  25    Gbnt,  T.  W.  B Surveyor  to  the  Buzal  District 

Council,  Leigh. 
1902  Feb.  22    Gbobqb-Powbll,  J Surveyor  to  the  Rural  District 

Council,  Gudtftone,  Surrey. 
1905  Jan.  28    Gbttiiigs,  C.  F Surveyor  to  the  Urban  District 

Coundl,  Teignmouth. 
1901  Oct    19    Gibbs,  a.  G Surveyor  to  the  Rural  District 

Council,  Midhurst,  Sussex. 
1900  Mar.  10    Gibson,  S Surveyor  to  the  Urban  District 

Council,  Biddulph. 
1889  Dea  14    Ginn,A.  F District  Surveyor  to  the   Kent 

County  Council,  Tonbridge. 

70  Quarry  Hill,  Tonbridge. 
C 


XVm     LIST  OF  MBHBBBS  OF  THE  INOOBPOBATED  ASSOOIATION 

Date  of  ElecUon 
and  Transfer. 

1899  June  10    Gladwsll,  A.        Highway  Surveyor,  Bnifil  Db- 

triot  Council,  Eton.  1  Wrex- 
ham Boad,  Slough,  Bucks. 

1904  Jan.  23    GlhdhilIi,  G Surveyor  to  the  Urhan  Distriet 

CouDcil,Balby  withHexthorpa 

1893  May  13  *Glotnx,B.M^1L  Inst.  O.E.      DiBtrict       Engineer,       Spring 

Gardens,  S.W. 

1895  Jan.  19    Goldbb,  T.  G Borough  Surveyor,  DeaL 

1904  Feb.  27    Goldswortht-Gbump,  T.    ..     Surveyor  to  the  Rural  Distriet 

Council,  Taunton.  8  81 
George's  Terrace,  WatoD, 
Taunton. 

1886  June  12    Goodybar,  H.,  Assoc.  MJnst    Borough  Surveyor,  Colchester. 
C.E. 

1897  June  19    Gordon,  F Surveyor  to  the  Bural  Distriot 

Council,  Halifax.  Clifton, 
Brighouse. 

1899  June  10    GouDis,  A.  H.       Burgh  Engineer,  Stirling,  N3. 

Tl9m  DmT  7^}*^«^»t»  ^-  T Borough  Surveyor,  Gravesend. 

1905  Sept.  23    Gbat,  C.  C Surveyor  to  the  Urban  Distriot 

Council,  Hayes. 
G1887  Feb.  5  \*Gbbatobex,  A.D.,    M.  Inst    Borough  Surveyor,  West  Bram- 
PFT1898  Apr.  22/      C.E.  {Member  of  Comca.)  wich. 

1895  Mar.  5      Gbbbn,  A.  A.         Borough  Surveyor,  Brackley. 

1899  June  10    Gbbbn,  G.,  A.M.  Inst  C.E...     Borough      Engineer,     Wolver- 
hampton. 
1901  Feb.  16    Green,  J.  S Borough  Engineer,  Haslingden. 

1897  Mar.  13    Gbbbn,  W Surveyor  to  the  Urban  Distriot 

Council,  Castleford. 
A1901  Dec.  7  \  Grbenshiblds,  N.,  Asioa  M.    Borough  Engineer,  Bedford. 
T1903  Dec.  12/      Inst  C.E. 

1890  May  3  \  Gbbbn  well,   A.,    Assoc  M.    30    Fumival    Street,  Holbom, 
B1898  Apr.  23/      Inst  C.E.  E.C. 

Bl^l  Dec    12}  Q»K«»^ooi>»  ^     39  Calder  Street,  Todmorden. 

1898  Mar.  19    Gbbgobt,  T Surveyor  to  the  Urban  District 

Council,  Newburn-on-Tyne. 
1892  Jan.  16    Gbeoson,  G. Surveyor  to  the  Bural  District 

Council,  Durham. 
1886  Oct.   16    Greoson,  J.,  Assoc.  M.  Inst    Surveyor  to  the  Urban  Distriot 
C.E.  Council,       Padiiiam,       near 

Burnley. 
1882  Sept  80    Gbdetbs,  B Surveyor  to  the  Urban  District 

Council,      Cowpen,      Blyth, 

Northumberland. 

1897  June  19    Gbibybs,  W.  H Surveyor  to  the  Urban  Distriot 

Council,  Buxton. 
1904  Oct  29  ♦Gbiffiths,  H.  LL,    ..         ..     Borough  Surveyor,  Brecon. 
1886  Sept  11    Gbimlbt,  a  8., Assoc  M.  Inst    Surveyor  to  the  Urban  District 
C.E.  Council,  Hendon. 

1899  Dec.  16    Gruishaw,  F.  H.,  AM,  Inst    Surveyor  to  the  Urban  Distriot 

C.E.  Council,  Atherton. 

1898  Dec  17    Guilbebt,  T.  J States  Surveyor.  Guernsey. 

1892  Apr.  28    Gunnis,  J.  W.        County     Surveyor,     Longford, 

Ireland. 
1890  Mar.  29    Gunton,  0.  J.,  AJf.  InstCE.    Surveyor  to  the  Urban  District 

Council,  Wood  Green,  N. 


OF   MUNICIPAL   AND   COUNTY  ENGINEERS.  XIX 

Date  of  Election 
and  Transfer. 

1891  Dec.  12    Hackbtt,  E.    A.,  M.E.,  M.  County      Surveyor,     Clonmel, 

Inst.  0.R  Tipperary,  Ireland. 

1897  June  19    Uaoub,  S Borough  Surveyor,  Dukinfleld. 

1885  June  6      Haioh,  J.,  A.M.  Inst  C.E.  . .  Borough     Surveyor,     Aberga- 

venny. 

1906  June  28  '"Hailstonb,  T.  H Borough  Surveyor,  Bichmond, 

Yorks. 

1896  Apr.  25    Hainsworth,  M. Surveyor  to  the  Urban  District 

Council,  Teddington. 
1902  Sept.  6      Halb,A Municipal  Engineer,  Howrah, 

t]^  ^  ]t  [•Hall,  C Surveyor  to  the  Urban  Distriot 

T1901  Oct.   19/        -^  Coiiioil,     Dfoylsden,      near 

Manchester. 
1902  Nov.  8      Hall,  E Borough  Surveyor,  Carnarvon. 

-iSt  M?l  i?l  Hall,    J.,    M.  Inst.  OJI.  Executive  Engineer,  Municipal 

Bi»Ud  Mar.  zij       (^Member  of  CouncU,)  Offices,  Bombay  (Fon.  />>t7^ 

tary,  Indian  District). 

1886  May  1      Hall,  W.,  A.M.  Inst.  C.E.         Surveyor  to  the  Urban  District 

Council,  Great  Crosby. 

1900  June  16    Hallam,  R Surveyor  to  the  Rural  Distriot 

Council,  Eton. 

1901  May  11     Halleb,  J.  0 Surveyor  to  the  Urban  District 

Council,  Carlton,  near  Not- 
tingham. 

1905  June  22  *Halstead,  B Surveyor  to  the  Urban  Distriot 

Council,  Brierfield,  Lanes. 

1894  July  7      Hamar,  A Borough     Surveyor,     Bishop's 

Castle,  Shropshire. 

1887  Mar.  12    Hambt,  G.  H.,  Assoo.M.Inst    Borough  Engineer,  Lowestoft 

C.E. 

1904  Mar.  26    Hammond,  H County  Ennneer,  Hobson  O.C, 

Auckland,  New  Zealand. 

1897  Feb.  13    Hamp,  H.  J.,  Assoc.  M.  Inst    Surveyor  to  the  Urban  Distriot 

C.E.  Council,  New  Swindon. 

1897  Mar.  13     Hakson,  J.  H.       Surveyor  to  the  Urban  Distriot 

Council,  Cottingham,  Torks. 
1890  Sept  13    Hanson,  W Surveyor  to  the  Urban  Distriot 

Council,  Wantage. 

1896  Jan.   18    Haba,  R Engineer  to  Tokio  Fu,  Japan. 

1873  Feb.  15     Habdino,J.R Ashley  Road,  Epsom,  Surrey. 

TliEj^e?^}*HABD«o.W.D Borough^^ngineer,    Bury  St. 

1899  June  29  *Habgbeavx8,  J.  E Surveyor  to  the  Urban  Distriot 

Council,  Famborough,  Hants. 

1899  May  6      Habman,  E.  A.,  M.  Inst.  C.E.    Corporation     Gas      Engineer, 

Huddersfield. 

18.97  Mar.  13    Habpub,  A.  O Surveyor  to  the  Urban  Distriot 

Council,  Caerphilly. 

1905  Jan.  28    Habpi^b,  J.  L.       Town  Surveyor,  Brierley  HilL 

1894  Mar.  3      HARPUR,  W.,  M.  Inst  C.E.    aty  Engineer,  Cardiff. 

{Past  Pretident.    Member  of 
Council,) 

1896  Jan.  18    Habris,  F Surveyor  to  the  Rural  District 

Council,    Tonbridge.      Bid- 
borough,  Tunbridge  Wells. 
1901  May  11    Habbisoii,  A.,  M.I]istC.E.   ..     Borough  Engineer,  Southwark. 

Town  Hal^  Walworth  Road, 
S.B.  ,  .,. 

c  2 


X      LIST  OF  MEMBERS   OF   THE    INCOBPOBATED  ASSOCIATION 

Dftt«  of  Election 
and  Transfer. 

JS5  i^*  J?|  BoTTBRiLL,  C,  A.M.IiiBt.O.E.    583    Fulham'  'Road.    Walham 
Bl903Feb.  21/  ^  Green,  8.W. 

1904  Feb.  27    Bottomlby,  H Surveyor  to  the  Urban  DiBtriot 

Council,  Bingley. 
1877  May  1      BOULNOIS,  H.  P.,  M.  Inst    Local      Government      Boaid, 
C.E.    (Past  President,)  Whitehall,  B,W. 

1908  Dec.  12    Boubne,  J Surveyor  to  the  Urban  Distriot 

Council,  Rawmarsh. 

»iSI  w^"  J?l  BoT?BN,  H.  W District  Surveyor,  East  Sussex 

B1903  J^eb.  21  j  ^^^^    Council,    Kingsley, 

Hassocks,  Sussex. 

1904  Aug.  12    BowiB,J.  MoL Burgh  Surveyor,  Maxwelltown, 

Dumfries,  N.B. 

1898  Feb.  19    Bowles,  A.  B.,  Assoc.  M.  Inst  104  Sandgate  Boad,  Folkestone. 

O  E 

1898  Oct   15    BoTLE,  J.  C,  A.  M.  Inst  C.E.  aty  Surveyor,  Armagh. 

1903  May  16  Bradley,  A. W.,A.M.Inst C.E.  Borough  Engineer,  Bury,  Lanes. 
G1889  May  18\*Bbadlet,  J.  W.,  M.  Inst  City  Engineer,  Westminster, 
T1893  Apr.  22/      C.E.  8.W. 

1897  Jan.   16    Bradley,  W.  L Surveyor  to  the  Urban  Distriot 

01894  Jan    l^i  Council,  Tonbridge. 

T1896  Oct   24r*^^'^^®^^»  F.  E.  G Borough  Surveyor,  Tarn  worth. 

1873  May  2      Bebssey,  J.  T Surveyor  to  the  Urban  Distriot 

Council,  Wanstead,  Essex. 
1891  Aug.  1      Brett,  J.  H County  Surveyor,  Co.  Antrim. 

Belfast,  Ireland. 
1891  Aug.  1      Brettell,  W.  H Surveyor  to  the  Urban  District 

Council,       Rowley       Regis, 

Staffordshire. 
1894  Oct   20    Bridges,  O.  A Surveyor  to  the  Urban  District 

Council,  Bognor. 
1891  Mar.  21    Brierley,  J.  H.,  A.  M.  Inst.    Borough   Surveyor,  Richmond, 

C.E.  Surrey. 

1901  Dec.  7      Bbodie,  J.  A.,  M.  Inst  C.E.      City  Engineer,  Liverpool. 

iVioe-PretidetiL) 
1889  Apr.  13    Bbodie,  J.  S.,  A.M.  Inst  CJE.    Borough  Engineer,  Blackpool. 

1905  Dec.  9      Brooke,  E City  Engineer.  Lichfield. 

1894  Oct   20    BuooEE,J Surveyor  to  the  Urban  District 

Council.  North  wich,  Cheshire. 

1885  Feb.  7  \  Brooke,  W.,  Assoc.  M.  Inst.  Surveyor  to  the  Rural  District 
B1892  Apr.  28/      C.E.  Council,   Strood.       **  Lymp- 

stone,"  Goddington  Road, 
Rochester. 

1884  July  10    Bbowk,  A.,  M.  Inst  C.E.    ..     Borough     Engineer,    Notting- 

iiam. 

1898  Jan.  15    Browk,  C,  A.  M.  Inst  C.E. . .     Borough  Engineer.  Chelmsford 

1904  Aug.  25    Bbowm,  Chas Burgh  Surveyor,  Hawick,  N.B. 

1905  Jan.  28    Bbowk,  F Town     Engineer,    Krooubtad, 

O.R.C.,  South  Africa. 
1905  Sep.  23    Brown,  H.  H.  Lane,  M.  Inst   Supervising  Engineer.l.ncknow 
C.E.  United  Provinces,  India. 

Bl^  Jan.^23}  B»o^^»  J-  W-  M.Inst.C.E.    Church   Square,  West  Hartle- 

?lMfi  R^i^  I  Vbrown,  R.,  A.M.  Inst.  C.E.       Surveyor  to  the  Urban  District 

1^  pT  9  I  Council,  Southall  Norwood. 

vifiQA  T01'  i^rBROWN,  R.  R Electrical      Engineer    to    th<« 

B1898  Jan.  lo/  ^^^  j^.^^^^^  (^„^^jj^  j^^^, 

lington. 
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l>ateof£lectioD 
and  Transfer. 

1902  July  10  *Hnnt8,  0.  E Surveyor  to  the  Urban  Distriot 

Council,  Windermere. 
1898  Bepi  3      Htbst,  B.  P.,  A.1L  Inst  O.E.     Borongh  Surveyor,  Southport 

1895  June  27    Hodcmon,  W Surveyor  to  the  Urban  DUtriot 

Council,  Keswick. 

Bl8^  Deo*  19}  Ho^«>^»®-»  M.  Inst.O.E.   ..     Loughborough. 

.i^?tiS'^g-HooB.«.L.w. "^-t?:ijrr  ^ 

1890  Feb.  1      Holden,  J.,  A.M.  Inst  C.E.      Surveyor  to  the  Rural  District 

Council,    Llandaif.      Ely, 
Cardiff. 

1897  Jan.  16    H0LIS.W.  P Borough       Surveyor,      Mont- 

gomery.    Crowthei^s     Hall, 
Welshpool. 

1904  Aug.  16    Holmes.  F.G Burgh  Surveyor,  Govan,  N.B. 

1892  Mar.  11     Holmes,  G.  W.,  Assoa  M.    Engineer  to  the  Urban  District 
Inst  OJK  Council,  Walthamstow,  N.E. 

^loS  a!?*  Jq1*Holt,  R.  B. Permanent     Way       Engineer, 

T1904  Oct  29j  Wellington  Bridge,  Leeds. 

1901  Dec.  7    •Holt,  W Surveyor  to  the  Urban  District 

Council,  Sale,  Cheshire. 
1884  Oct.  9      HooLBT,  Cosmo  C,  Assoc.  M.    Surveyor  to  the  Ruial  District 
Inst.  C.E.  Council,  Barton-upon-Irwell. 

Croft*s  Bank  House,  Davy- 
hulme,  nr  Manchester. 
1884  Oct   9      HooLBT,  E.  P.,  M.InstC.E.      County  Surveyor,  Nottingham. 
(Member  of  Council.) 

1898  Jan.  15    Hopkiksoh,  F Surveyor  to  the  Rural  District 

Council,  Blyth  and  Cuckney. 
40  Bridge  Street,  Worksop. 

1891  Dec.  12    Hoban,  J.,  M.E.,  MJnstCE.    County   Surveyor,    82    Getirge 

Street,  Limerick,  Ireland. 

1895  July  27    Hobsfall,  W.  H.  D Surveyor  to  the  Urban  District 

Council}  Southowram.  9  Har- 
rison Road,  Halifax. 
1900  May  19    Horsfiklo.  J.  Nixon    ..      ..     Surveyor  to  the  Urban  District 

Council,     Hampton     Wick 
Kingston-on-Thames. 
A1902  Feb.  22\  Hobton,  J.  W.,  AssocMJnst    County  Surveyor,  Derbyshire. 
T1906  Nov.  3  /      C.E. 

1894  Mar.  3      How^bd,  H Surveyor  to  the  Urban  District 

Council,  Littlehampton. 
P1889  Dec.  14\  Howabd-Smith.    W.,  Assoc.    *«  Arosa,"  Amersham  Hill,  High 
B1898  Oct   15/      M.  Inst  C.E.  Wycombe. 

1880  May  27    Howoboft,  J Surveyor  to  the  Urban  District 

Council,  Redcar,  Yorkshire. 

1894  June  21     Howell,  F.  G County       Surveyor,       Surrey. 

Kingston-on-Thames. 

1896  Feb.  22    Howse,  W.  T Surveyor  to  the  Urban  District 

Council,  Bexley. 

1897  June  17    Hughes,  H.  T Highway    Surveyor,    Hayiield 

Road.  Chapel-en-le-Frith. 

1897  Jan.   10    Huhphbeys,  J Surveyor  to  the  Urban  District 

Council,  Maesteg. 

1899  June  1      Humphbies,  H.  H.        ..      ..     Surveyor  to  the  Urban  District 

Council,  Erdington. 
1894  June  21     Hunt,  G.  J Borough  Engineer,  Dorcliester. 


XXll    LIST   OF   MEMBERS  OF  THE   INGOBPOKATED   ASSOCIATION 

Date  of  Eleaion 
and  Traniifer. 

1897  Jaly  8      Hunter,  T Surveyor  to  the  Urban  District 

Gonnoil,  Leigh. 

t]^a  ^^'  LVhcbd,  H Surreyor  to  the  Urban  IMatriot 

nJS?  A^-  ^{  Co""<5il.  BroadBtairB. 

-loni  ^'  7  rHuTTON,  F Surveyor  to  tlie  Urban  Diatrict 

Iiq02  F^*  22  ^^"°^^'  Ashton-on-Mersey. 

mioAQ  xct     ii\  HUTTON,  S Surveyor  to  the  Urban  Diatriot 

T1903  Mar.  21  /  ^.^^^^  Exmouth. 

B1906  >Ur  8  ^}  ^^^^*^^^^  E-  W Surveyor,  Pokeadown. 

Z]T^i  fi^l  o2l*lNGHAM,  W.,  A.M.  In8t.0.B.  Hydraulic      Engineer,       Port 

T1896  Oct.   24/  Elizabeth,  South  Africa. 

1890  Feb.  25    Ingbam,  S County        Surveyor,       DcTon. 

Exeter. 

1888  Nov.  17    Ibvino,  W.  E Surveyor,    Toowong,    Queena- 

ifiQu  T«in4^0A\  land,  Australia. 

B1902  Nov  8  }  I*AA^' ^  H.,  A.Inst.  C.B.  ..  3  Verulam    Buildings,    Giay'a 

1904  May  28    Ivesok,  J.  A Surveyor  to  the  Bural  District 

Council,  2  Nares  Street,  Soar- 
borough. 

1900  July  19    Jack,  G.  H Surveyor  to  the  Urban  District 

Council,  Aston  Manor. 

1893  Oct.   21     Japprky,  W Town  Surveyor,  Matlock  Bath. 

1896  Oct.   24    James,  A.  C,  A.M.  Inst  C.E.    Surveyor  to  the  Urban  Diatriot 

Council,     Grays     Thurrook. 
Grays. 

1903  Dec.  12    James,  C.  C,  M.Inst.C.E.    ..     The  Ministry,  P.W.D.,  Cairo. 

28  Victoria  Street,  S.W. 

1\IqI  McJ;  mW^meson,  M.  W.,A.M.In8t.    Borough  Engineer,  Stepney. 
T189U  Mar.  /M}       ^  J,  ^^  j^^.^  g^    Whitechapel,  E. 

1897  Feb.  13    Jabvis,  R.  W Surveyor  to  the  Rural  District 

Council,  Tenbury. 

1885  Apr.  18    Jeeves,  E Surveyor  to  the  Urban  District 

aiflOQ  T        in\  Council,  Melton  Mowbray. 

l\wil  n^'  i2|*JBFPE8,  R.  H Surveyor  to  the  Urban  District 

Vt^  ?«n    \l{  ^o^»cil,  Che8hunt. 

Siftofi  n*'  il r Jenkin.  C.  J.,  A.M.  InstC.E.  Surveyor  to  the  Urban  District 

T1896  Oct.  24/  ^^'^^^j,^  Finchley,  N. 

1899  June  10    Jbkkins,  D.  M.,A.M.In8iO.E.  Borough  Surveyor,  Neath. 

1880  Feb.  7      Jennlngs,  G Borough  Surveyor,  Rotherham. 

1895  May  25    Jepson,  J Surveyor  to  the  Urban  District 

Council,  Levenshulme. 

1892  July  21    Jevons,  J.  H.,  A.M.  Inst. O.E.  Borough  Surveyor,  Hertford. 

1904  May  28    Johnson,  J ..  Borough  Surveyor,  Rawtenstall. 

1895  June  27    Johnston,  J.,  M.  Inst  C.E.  Waterworks  Engineer,  Brighton. 

188:^  Aug.  4  \  Jones,  lY.C,  Lt.-Col.  A.  S.,  Ridge  Cottage,  Finchampstead, 

B1902  Nov.  8  /      M.  Inst.  C.E.  Berks. 

1873  Feb.  15    JONES,  CHAS.,M.  Inst.  C.E.  Borough      Surveyor,     Ealing. 

(  Past  President  and  Oen,  Hon,  Middlesex . 
Secretary,  }f ember  of  Gouncil.) 

1894  July  7      Jones,  Curistophbb     ..      ..  Borough  Surveyor,Hythe,  Kent. 

^}2S  ^^  J5|*Jone8.  F.  W Surveyor  to  the  Urban  District 

T1904  June  26/  ^^^^^  p^^^^  Somerset. 
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1874  Jan.  29  Jones,  I.  M.,  M.  Inst.  O.E.  City  Surveyor,  Chester ;  Engi- 
neer to  the  Dee  Bridge 
Commissioners. 

1894  Jnne  21    Jones,  J Sarreyor  to  the  Rural  District 

Council,  Hengoed,  vid  CardiC 

1894  June  21    Jones,  J.  O Surveyor  to  the  Rural  District 

Council.  Big:gleswade. 

1903  June    6    Jones,  R.  B Surveyor  to  the  Urban  District 

Council,  Horsforth. 

1900  Mar.  10    Jones,  T.  C Surveyor  to  the  Urban  District 

Council,  Frimley.  Camberley, 
Surrey. 

1892  liay  28  Jones,  W.,  AssocM.InstC.E.  Surveyor  to  the  Urban  District 
(Member  of  Council.)  Council.  Colwyn  Bay.    Eon, 

Sec.j  North  Wales  District. 

1897  Feb.  13    Jones,  W.  J Surveyor  to  the  Urban  District 

Council,  Rhondda. 

1898  Apr.  23    Jones,  W.  P Surveyor  to  the  Urban  District 

Council,  Glyncorrwg. 

1906  Dec.  15    Jotob,  T.  W Engineer  and  Surveyor  to  the 

Urban  District  Council,  Bed- 
ruth. 

1891  June  25    Jukes,  W.  H Surveyor  to  the  Urban  District 

Council,  Tipton. 


1905  Oct.  28  •Kat,  G.  H Surveyor  to  the  Urban  District 

Council,  Irlam,  Lanes. 

Bl^  i^  le}  ^^^'  ^'  ^'  ^^'  ^°**-  ^'^'    ^^^^  ®*^*'  Douglas,  Isle  of 

*  Man. 

P1889  Feb.  9      Kemp,  J.,  Assoc  M.  Inst  C.K     Engineer  to  the  Municipality 

of  Brisbane,  Queensland. 

1892  Apr.  23    Kennedy,  J.  D Borough  Surveyor,  Retford. 

1905  Jan.  28  ^Kenton,  L Surveyor  to  the  Urban  District 

Council,  Tottington. 
1895  May  25    Ketwood,  H.  G Surveyor  to  the  Urban  District 

Council,    Hoyland     Nether, 

Bamsley. 
1892  July  11     KiDD,  T.,  Assoc.  M.  Inst  O.E.    Surveyor  to  the  Urban  District 

Council,  Swadlincote,  Burton- 

on-Trent. 
1899  Oct.   21     KiLLicK,  J.  a        Highway  Surveyor  to  the  Rural 

District  Council,  Croydon. 
1899  June  29    Killiok,  P.  G Borough    Surveyor,    Finsbury, 

E.C. 

B1903  July  25}  Ki^^^™>»'  -^  M Abbey  Cottage,  Leek,  Staffs. 

1888  Sept.  15    Kirk,  T.,  Assoc.  M.  Inst.  C.E.    TownEngineerJpswich, Queens- 
land. 
1892  Mar.  11    Kibkbt,S.  A.,  M.A.,  Aaaoo.    County  Surveyor,  Cork  (South 
M.  Inst  C.E.  division),  Kast  Riding.  Mira- 

mur,  Queenstown. 

1895  Oct   19    Knapp,  R.  W Borough  Surveyor,  Andover. 

1903  June  25  ^Knewstubb,  F.  W.,  A.M.InBt.    Surveyor  to  the  Urban  District 
C.E.  Council,  Haverhill. 

1903  June  25  •Knewbtubb,  J.  J Surveyor  to  the  Urban  District 

Council,  Penrith. 

Bl^  ^;  fj}  Knight,  J.  M.,  A.MJnst.O.B.    35  Bancroft  Road,  Mile  End.E. 
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Dftt«  of  Election 
and  Trmnsfer. 

1884  Got  9      Laost,  F.  W.,  lI.Inrt.aE.  .. 

01893  Jan.   HUr  .__^  p    ^ 

T1895  Mar.  !«/  '     ' 

^m  ^.  Is}  ^^^"'  »• »-  ^  ^^  C-E- 

1900  Dec.  15    Lailkt.  H.  G.  N 

1900  July  19    LAiTHWAiTi,y 


1904  Apr.  30    Lambibt,  A.  P 

A1902  Mar.  29\  j  ,^^,.„^.  w  m  a— ^ 
T1905  Oct.  28/  ^j^^E.  * 

1904  Get.   13    Landalb,  G 

1891  Jnne  6      Lakdlbss.  J.  T.,  Amoo.  M. 

Inst  G.E. 
1904  Aug.  25    Lawrie,J.  P.        .       ..      .. 

1884  July  10    Lawbon,   G.  O.,  Amoo.  M. 

Inst.  G.E. 

1900  Mar.  10    Lawton,  G.  H 


SMa^nKEA,M.,A.M.Inrt.G.E.     .. 

1904  Aug.  31  Lbb,  J 

1896  Oct.   24  Lkbbodt,J.  W.     ..       .      .. 

1898  Mar.  19  Lbete,  H.  J.  G 

1880  Apr.  10  LuTB,  W.  H.,  A.M.InitG.E. 

1900  May  19  Lego,  E.  L     

1894  May  19    Lkioh,  W 

1873  Feb.  15    LEMGK,  J.,  M.   Inst  G.E. 
(PaH  Pre$idenL) 

1899  Got.  21     Lines,  E 

01896  July  25 

T1899  Dec.  16 

B1903  Feb.  21 

1891  Mar.  211  Liyingstoke,  G.,  Amoo.  M. 
B1901  Aug.  24/      Inst.  G.E. 

S  ^l  ?5}*^»"^'  ^- J'  A.M.In.t.G.E. 
1873  May  2      LGBLEY,  J.,    M.InstC.E. 

{Past  Prendmt.     MemJbir  of 

Counc^,) 
1896  June  25    Locke,  W.  B.        


*Lr?EB8EI>0E,  J.  W. 


1889  Sept.  21    Lomax,  C.  J.,  Assoo.  M.  Inst 
G.E. 


1904  Mar.  26    Longdin,  H.  W. 


1896  Get.   24    LoNGriELD,B.W.F.,M.Inst 

G.E. 
1903  Deo.  12    Longlbt,  H.  B 


Borough  Engineer,  Bourne- 
mouth. 

Borough  Surveyor,  Gswectry. 

Hardy's      Ghamhers.      Pietezw 

maritzburg. 
Sonreyor  to  the  Urban  Diatnol 

Gonncil,  Trowbridge. 
Surveyor  to  the  Urban  Distriet 

Gouncil,  Turfton. 
P.W.D.,     Winchester      Honae, 

Johannesburg,  South  ACrioa. 
dtj  Engineer,  Leeds. 

Burgh  Surveyor,  Museelbnrgb, 

N.B. 
4  Nicholas  Street,  Burnley. 

Burgh  Surveyor,  Bo'ness,  N.B. 

Surveyor  to  the  Urban  District 
Gounoil,  Southgate.  Distriot 
Offices,  Palmer's  Green,  N. 

Surveyor  to  the  Urban  Distriot 
Gouncil,  Warminster.  Chriai- 
church  Gottage,  Warminster, 
WUts. 

Gity  Surveyor,  Truro. 

Burgh  Surveyor,  Paisley,  N.B. 

Gounty  Surveyor,  Co.Tyrone(8.). 

Gounty  Surveyor,  Huntingdon. 

Gounty  Surveyor,  Bedford. 

BorougiiSurveyor.Christohurch, 
Hants. 

Borough  Surveyor,  Ghorley. 

Lansdowne  House,  South- 
ampton; and  11  Victoria 
Street,  WeHtiiiinster,  S.W. 

Engineer  to  the  Bural  District 
Gounoil,  Ghesterfield. 

Surveyor  to  the  Urban  District 
Gouncil,  Leigh-ou-Sca,  Essex. 

216  Ghurch  Road,  Hove. 

City  Surveyor,  Chichester. 

Borough  Engineer,  Hanley, 
Staffordshire. 

Borough  Surveyor,  Town  Hall, 

Hemel  Hempstetid. 
Enghieer  to  the  Urban  Distriot 

Council,    Gorton.      37  Cross 

Street,  Manchester. 
Surveyor  to  the  Urban  District 

Cocmcit,  Penge. 
County  Surveyor,  Co.  Cork  (W.). 

Bandon. 
Distriot  Surveyor,  Town  Hall, 

Manchester. 


OF   MUNICIPAL   AND   COUNTY    ENGINEERS.  XXV 
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MDd  Truisfer. 

1902  Nov.  8      LoBD,  E.  I Borough  Engineer,  Greymonth, 

New  Zealand. 

1901  May  11     Lovedat,  W.  F Borough       Surveyor,       Stoke 

Newington.  N. 
1892  Jan.   16    Loyeobove,   E.  J.,  M.  IubI    Borough  Engineer,  Hornsey,  N. 
CE. 

1897  July  8      Lumsuen,  J.  L Burgh  Surveyor,  Kirkcaldy. 

1896  July  25    Lund,  O Surveyor  to  the  Urban  DlBtriot 

Council,  Cleokheaton. 
1896  Oct.   24    Ltnam,  F.  J.,  Assoc.  M.  Inst    County  Surveyor,  Co.  Tyrone 
CE.  (N.). 

Gl 888  July  12\*Ltnam,  G.  T.,  A8S00.M.In8t     Borough  Surveyor,  Burton-on- 
T1897  Oct.   16/      CE.  Trent. 

1891  Aug.  1      Ltnam,?.  J County       Surveyor,       Louth. 

Dundalk.  Ireland. 


1873  May  2  \  McUeatu,  A.  G.,  Assoc.  M.  Montagu  Road,  Sale,  Cheshire. 
B1900  Mar.  10/      Inst.  CE. 

1905  Mar.  3      McBeth,  M.  B Surveyor  to  Mi<  I- Argyll  District, 

Argyllshire  County  CounciL 
Kilmory  Cottage,  Lochgil- 
phead, Argyllshire. 

1883  May  SO    MaoBrair,  B.  A.,  M.Inst.OJS.  City  Engineer,  Lincoln. 

1904  Aug.  24    MoBride,  8.  ..      Burgh    Surveyor,  Butherglen, 

N.B. 

1900  Feb.  10    MoDermid,  C Surveyor  to  the  Urban  District 

Council,  Eston. 

1897  Feb.  13    McDonald,  A.  B.,  M.  Inst    City  Engineer,  Glasgow. 
CE.     {Member  of  Cornea,) 

1904  Oct  29    MagGrbgor,  J.  M Highway  Surveyor  to  the  Rural 

Di»trict  Council,  33  Bridge 
Street,  Morpeth. 

1897  Jan.   16    Mackenzie,  D County  Surveyor,  Dunfermline. 

1895  Oct.    19    McKenzib,  J.  McD Surveyor  to  the  Rural  District 

Council,  Bucklow.  Mussbnm 
Bldgs.,  Stamford  New  Koad, 
Altrincham. 

1904  Oct   1      Mackib,G.  D Water      Engineer,     Municipal 

Buildings,  Clydebank,  N.B. 

1879  Oct.  23\  MuKis,  H.  U.,  M.  Inst  CE.  The  White  House,  »pondon, 
B1889  Oct   19/  Derby. 

1898  June  30    McKillop,  B Burgh  Surveyor,  Perth,  N.B. 

1906  Mar.  3    *Maden,  J Borough        Engineer,       King 

WilTiamstown,  S.  Africa. 

1898  Feb.  19    Madin,  W.  B Surveyor  to  the  Urban  District 

Council,  Rushden. 
1897  Mar.  13    Maoer.  F.  W.,  Assoc.M.Inst.    P.  W.  D.  Kuala,  Lumpur,  Selan- 

CK.  gor,  S.  Settlements. 

1886  Dec.  18    Mair,  U.,  M.  Inst  CE.       ..     Borough     Engineer.    Hammer- 
smith, W. 

1900  Feb.  10    Malltnbon,  J Surveyor  to  the  Urban  District 

01891  Jan.  211  Council,  Skipton. 

T1897  June  19}»Manlet,  J 7  Oxford  Road.  Wokingham. 

B1904  Jan.  23) 

1892  July  21    Manning,  G.  W Surveyor  to  the  Rural  District 

«1898  Jan.   15U^  ..  w  ^  Council,  Staines. 

T1901 


Tan     1  'i'l  v/ouncij,  DiAiaes. 

Am  24 1  ^^""^'^-^ Borough     Surveyor,    Woking- 
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1888  July  12    Mabks,  H.  C,  M.  Iiiit.G.E.    City  Sunreyor,  Carliile. 

1899  May  6      Mabkb,  W.  L SurTeyor  to  the  Urban  District 

Ck>anoil,  Rhymney. 

1897  Mar.  13    Mabshall,  J Surveyor  to  the  Rural  Distriet 

Goancil,  West  Mailing. 

1891  Jan.  21  \  Marston,  C.   F.,  Absoo.  M.    Maaonio  Halt  Chambers,  Mill 
B1902  Nov.  8  /      Inst.  C.E.  Street,  Sutton  Ooldfield. 

1894  Mar.  8  Mabten,  H.  J.,  Absoo.  M.  Borough  Surrevor,  Eastern 
Inst.  C.E.  District,    Wandsworth.     215 

High  Road,  Balham,  8.W. 

1899  Ifay  6      Mason,  C.  G.,  Assoc.  M.  Inst.    Borough  Surveyor,  Guildford. 

C.E. 

1904  Oct.  22    Massib.  C Water  Engineer,  Falkirk,  N.B. 

1890  Mar.  29     Massde,  F.,  M.  Inst.  C.K     ..     Surveyor  to  the  Rural  District 

Council,  Wakeiield. 
1904  Aug.  17    Massib,  J Burgh    Engineer,    Edinburgh, 

N.B. 
1906  Apr.  28    Matheb,  H.  T Surveyor  to  the  Urban  District 

Council,  Surbiton. 
1883  Feb.  17    Mathbws,  G.  S.,  Assoc  M.    Surveyor  to  tlie  Urban  District 
Inst.  C.E.  Council,  Dorking. 

1898  Dec.  17  ^Matfbews,  E.  B.,  Assoc.  M.    Surveyor  to  the  Urban  District 

Inst  C.E.  Council,  Bridlington. 

1904  May  28    MAni>SLBT,  C.  W. Surveyor  to  the  Rural  District 

Council,  Oakham,  Rutland. 
1881  Dec.  10    MAWBET,  E.  G.,  M.  Inst.    Borough  Engineer,  Leicester. 

C.E.    (Past  Pretidmt.) 

1892  Mar.  11     Mawson,  R.  0 Borough  Surveyor,  Evesham. 

01896  July  25\*Maxwell,  W.  H.,  Assoc.  M.    Borough  Surveyor,   Tunbridge 
T1902  Sept.  6  /      Inst.  CE.  Wells. 

SqS  ?!2'  J«|*Mat,C.G Superintendent  of  Works  and 

T1904  June  26/  ^^^^^  j,^^^  Singapore. 

1894  Oct.   20    Matbubt,  H.  P Oounty  Surveyor,  Maidstone. 

1901  Aug.  24    Matlan,  S Surveyor  to  the  Rural  District 

Council,  Basford. 

1889  May  18    Mayne,  C,  M.  Inst.  C.E.    ..     Engineer  and  Surveyor  to  the 

Municipal  Council,  Shanghai 
Hon,    Corresponding    Sec    for 
EHstcm  Asia 
1883  Feb.  17    MEADE,  T.  DB  COUBOT,    City  Surveyor,  Manchester. 
M.  Inst  C.K    (Past  Presi- 
dent,) 
1888  July  12  ^Metoalf,  J.  W.,  Assoc.  M.    Town  Surveyor,  Newmarket. 
Inst.  C.E. 

1903  June  25  ^Metcalfe,  A.  J Surveyor  to  the  Rural  District 

Council,  Bourne. 

1893  June  24    Millbb,  H.,  M.  Inst  C.E.   ..     County  Surveyor,  Eiist  Suffolk 

Ipswich. 

1902  July  10    Millbb,  H Surveyor  to  the  Urban  District 

Council,  Heysham. 

1897  Jan.  16  ^MiLNES,  G.  P.,Assoc.M.Inst  Surveyor  to  the  Urban  District 
C.E.  Council,  Stroud. 

1874  May  23  Mitchell,  J Borough  Surveyor,  Hyde,  Man- 
chester. 

1896  Oct  24    MONOUB,  J.,  A.M.  Inst  C.E.      County     Highway     Surveyor, 

County  Buildings,  Stafford. 

1900  Dec.  15    MoirrEATH,  G County     Surveyor,     Newtown, 

St  BosweU's,  N.B. 
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1898  Apr.  23    Morgan,  E.  F Borough       Boad        Surveyor, 

Croydon. 

1895  July  27    Moboan,  G.  S Sunreyor  to  the  Rural  Dietriot 

Council,  LlautrijBsant,  Gla- 
morgan. 

1892  July  11     Morgan,  J Surveyor  to  the  Rural  Distriot 

Council,  Pontardawe.  Swan- 
sea. 

1901  June  8      Morgan,  B.  P Snryeyor  to  the  Urban  District 

Council,  Towyn. 

1874  May  1  Morgan,  W.  B.,  Assoc.  M.  Borough  Surveyor,  Weymouth 
Inst.  C.E.  and  Melcombe  Regis,  Dorset- 

shire. 

1905  Oct.  28    MoRLBT,  E Surveyor  to  the  Urban  Distriot 

Council,  Walthamstow. 

1903  Feb.  21    Moulding,  T.,  A.llInstC.E.    City  Surveyor,  Exeter. 

T1902  JuSe  7^}*MouNT,  J.  C,  A.M.  Inst  C.K.  Borough  Surveyor,  Lancaster. 

1885  Feb.  7  I  Mountain,  A.  H.,  Assoc.  M.  14  Prince's  Chambers,  16  John 
B1905  Jan.  28/      Iitst  C.E.  Dal  ton  Street,  Manchester. 

1898  Sept.  3      Mulvant,  0.  J.,  M.  Inst  O.E.  County  Surveyor,  Athtone. 

1890  Mar.  29    Muboh,  P Borough  Engineer,Portsmonth. 

1896  Nov.  28    Murpht,  P.  E.,  M.In8t  O.K  Engineer  to  the  Tottenham  and 

Wood  Green  Joint  Drainage 
Committee.  Council  Build- 
ings, Tottenham,  N. 

1904  Aug.  6      Murray,  J County  Surveyor,  Renfrewshire. 

Paisley,  N.B. 
1904  Aug.  17    Murray,  J Burgh  Surveyor,  Port  Glasgow, 

N.B. 
1895  Feb.  16\  Murzban,    Khan    Bahadur    "Gulestan,"    Murzban    Road, 
B1904  Jan.  23/      M.  C,  CLE.,  M.  Inst.  C.E.         Bombay. 


1896  Oct   24    Nankivell,  H.  H Surveyor  to  the  Urban  District 

Council,  Braintree. 

t\^^  2^}l  i^l^NASH,  F.  O.  C,  Assoc.  M.In8t.    Surveyor  to  the  Urban  District 
T1905  May  27/     ^  ^  ^^^^^^^  Cockermouth. 

1905  Oct.   28    Nblson,  G.,  A.M.Inst.  C.E.       Surveyor  to  the  Urban  District 

Council,  Gofiforth. 
1893  July  31  •Nettleton,   H.,    Asdoo.    M.    Surveyor  to  the  Urban  District 
Inst  C.E.  Council,  Weston-super-Mare. 

1897  July  8      Newman,  S.  J Borough  Surveyor,  Poole. 

1906  Sept.  22    Newton,  A.  W Surveyor   to  the  Hutt  County 

Council,  Wellington,  N.Z. 

jjj^  J®^;  J^}  Newton,  C.  E 19  Cooper  Street,  Manchester. 

al805  Jan!  19 
TA1901  Oct  19  ^Newton,  E.B.,A.M.  Inst  C.E.    Borough  Surveyor,  Paddington, 
T1902  Mar.  22  W. 

1891  Oct    17    Newton,  G.H Surveyor  lo  the  Urban  District 

Council,  Denton,  Manchester. 
1888  May  12    NewroN,  W.J.,A.M.InstC.K    Borough  Surveyor,  Accrington. 

11899  f!^.'  Ity^^^^^^  ^'  E., A.M.  iDstCE.    Borough  Engineer.  Folkestone. 

1904  Aug.  5      NiSBET,  T.,  Assoc.  M.InstC.K    Masterof  Works,  City  Chambers, 

Glasgow,  N.B. 

1887  July  14\  Nobbington,  J.  P.,  Assoc.  M.  28  Dulwich  Road,  Brixton,  S.E. 
B1899  Feb.  25/      Inst  C.E. 
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!^J^Z  ^^  o  VNobbis,  J.  H.        Boitmgh  Surreyor,  GodAlming. 

«190l  ^  111  Nourish,  G.  B.     Hawley  Boxue,   Tudor   BomU 

^    ^  Upper  NorwoiHl. 

1900  Dec.  15    Nuttall,  H.,  Aaioo.  M.  Intt  Surreyor  to  the  Urbui  District 

C.E.  Council.  Keanley. 

1899  Feb.  25    Nuttall,W Surveyor,  Preetwich. 


®}?^  i"°®  ^I^Oakden,  B.,  A.m.  InstCR ..     Surveyor  to  the  Ruiml  District 

Tl899  0ct21/  CounoU,  Newark. 

T1906  Nov.  3^}  ^^"*'  ^-  ^ '^^'^  Surveyor,Ventnor.I.of  W. 

1901  Aug.  24    0*Haba,  U Surveyor  to  the  Urban  Dutriot 

Council.  Bollymen*,  Ireland. 
1892  Jun.  16    Oxtobt,  W.,  M.  Inst  C.K  ..     Borough  Engineer,  Camberwell, 

S.K 


1896  Apr.  25    Palmer,  F.  W.  J. Surveyor  to  the  Urban  District 

Council.  Heme  Bay. 

FPlOOO  Mar.  10    Palmer,  P.  H.,  M.  Inst  C.E.  Borough  Surveyor,  Hastings. 
(MenAer  of  CotmctV.) 

1905  Jan.  28    Pansino,  J.,  A.M.  Inst.  C.E.L  Town  Surveyor,  Wioklow. 

1894  Apr.  6      Pardob,  J.  C,  Assoc.  M.  Inst  Surveyor  to  the  Urban  District 

C.E  Council,  Barry,  noar  Cardiff. 

1876  May  1       ParkeK  J.,    Assoc.  Bl  Inst.  City  Surveyor,  Herefor«l. 
C.E. 

Bm5  June  27}  Pa***«'  ^'^  ^'^  ^^"^  ^'^     ^9     Denmark     Villas,    Hove, 
^  Brighton. 

JS^?f7*  ^}  PARKER,J.R,A.M.Inst.C.E.  P.O.  Chambers,  St  Nioliolas 
Riyu.i  teb,  li)  Square,  Newcastle-on-Tyne. 

Ib96  Oct  24    Parker,  S.  W Surveyor  to  tlie  Urban  District 

Council.  Gainsborough. 

1893  July  13    Parr,  F.,  Assoc.  M.  Inst  C.E.    Borough  Surveyor,  Bridgwater. 

?1899  0cr2]l)*^^*"'^-^ Borough  Surveyor,  Lymington. 

mifiQA  ?w*  inl*PARR,  N Surveyor  to  the  Urban  District 

T1894  Oct   20/  ^  ^,/^^.,   Brentford. 

1905  June  22  *Parrt,  £ Divisional      Surveyor.     Herts 

County  Council,  24  Lancaster 
Road,  Hitchiii. 
P1894  June  21     Paton,  J.  {Member  of  Council,)    Borougli  Enjcineer,  Plymouth. 

1905  June  22    Pattinson,  N.  P. Borough  Surveyor,  Gateshead. 

1895  Jan.  19    Pattison,  W.  P Surveyor  to  the  Urban  District 

Council,        Benwell        and 
Fenham. 

1897  Jan.  16    Peacock,  T.  J Surveyor  to  the  Rural  District 

Council,  Spalding. 

1898  Dec.  17    Pbarce,  F.  W Surveyor  to  the  Urban  District 

Council,  Twickenham. 

1899  Oct  21     Peet,  H.  F.,  M.InstCE.        City    Kngineer,    Bloemfontein, 

South  Africa. 
1891  Dec.  12    Peirce,  R.,  M.  Inst.  C.K      ..     Municipal  Engineer,  Singapore, 

S.S. 
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T1906  Dec   15}  Phillips, G.  A.,  A. lVI.lMt.C.E.    County  Suryeyor,  Glamorgan. 
1889  Mity  18    Phillips,  R^  Assoc.  M.  Inst.    Oounty  Sorreyor,  Gloucester. 

C.E 
1904  liay  28    Phipps,  F.  R.,  As800.M.  Inst     Borough  Surveyor,  Basingstoke. 
C.E. 

1901  Aug.  24    PioK,S.  P County    Surreyor,     Leicester. 

6  Millstone  Lane,  Leicester. 

1901  Oct   19    PiOKABD,  J.  K      Borough  SurTcyor,  Pontefiract, 

Yorks. 

1898  Apr.  23    Piokeb,  E Surveyor  to  the  Rural  District 

Council,  Beverley. 
01887  June  18|*Piokbrino,  J.   8.,    Bf.   Inst.    Borough  EDgineer,Cheltenham. 
FPT1890  Sept.  13/      C.E.    CMember  of  Oauaoil,)         ff<m.  Secretary ^  Western  Dis- 
trict 

^]^  ^-  ^}  Pic-kebinu,  B 11  Lowther  Street,  Whitehaven. 

^1895  f Jot  }9}*PicKLB8,  G.  H.,  A.M.InstC.E.  Borough  Surveyor,  Burnley. 

1906  Mar.  3      Pigton,  T.  8. . .      Borougli  Engineer,  Eocles. 

PI  881  Dec.  10    Platt,  8.  8.,  M.  Inst  C.E.  Borough  Survevor,  Rochdale. 

1893  Oct.   21     Plowbiort,  A.  H 2  Bury  Strret,  Norwich. 

oitlt  rw''  i^l  Pollard,  J., M.Inst  aE.  ..     31    Old    Queen   Street,  West- 
B1885  Oct   J  j  minster,  8.W. 

1897  July  8      Poole,  H.  C. Surveyor  to  the  Urban  District 

Council,  Wath-upon-Deam. 
1881  July  7      PoBTBR,  R Borough  Surveyor,  Wakefield. 

1899  Oct  21  ^Pkbsoott,  A.  E Borough  Surveyor,  Eastbourne. 

1898  Mar.  19    Presoott,  W.  H.,  A.M.  Inst.    Surveyor  to  the  Urban  District 

C.K  Council,  Tottenham,  N. 

1892  Jan.  16    Press,  W.  J Surveyor,  Bumham,  Somerset 

2ISJ  t""!  Sil^PBicB,  A.  J Surveyor  to  the  Urban  District 

T1899  June  29/  "^  ^/^^jl^  Lytham. 

1904  Sept  29    Pbittt,  J.      ..      .'.      ..      ..     Burgh  Engineer,  Selkirk,  N.B. 
1873  May  2      Prootor,  J.,  M.  Inst  O.E.  ..     Mere    Lawn,    Bolton,    Lanca- 
shire. 
1892  May  28    P  rouse,  O.  M.,  Assoc  M.  Inst.    Surveyor  to  the  Urban  District 
C.E.  Council,  Ilfraoombe. 

1904  Au^.  4      Pubdib,  W.  H Burgh     Engineer,     Hamilton, 

1873  May  2      Purnell,  E.  J Water     Engineer,      Coventry, 

Warwickshire. 

1899  May  6      Pubsbb,  W.  B.,  A.M.  Inst    County     Surveyor,     Kesteven 

C.E.  County  Council.    Grantham. 

01893  July  31\*PuTMAN,  W.   E.,  A.M. Inst  Borough  Surveyor, Morley. 
T1898  June  IHf      C.E. 

1905  Dec.  9      Pijtten,  E.  Yaii,  llInst.O.Ei  Borough  Engineer,  Lewisham, 

Town  Hall,  Catford,  8.E. 


1886  Dec.  18\  Radpord,    J.  C,  A.  M.  Inst     163    Upper    Richmond   Road, 
B1901  Oct    19/      C.E.  Putney,  S.W. 

1889  July  4       Raplet,  W Surveyor  to  the  Rural  District 

Council,  Dorking. 

1898  Apr.  23    Ratkeb,  F.  J Surveyor  to  the  Urban  District 

Council,  Newhaven. 
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1878  May  1      Read,  R.,  A.M.  Inst  QE.    ..     City  Surveyor,  Glonoetter. 
{Member  of  C<mncil,) 
01897  June  19  j 

TA1901  Deo.  7  [^Redfkbn,  J.  L Borough  Surveyor,  GillinghAm, 

T1904  Sept.  17)  Kent. 

1898  Dec.  17    Reid,  B.  M Highway     Surveyor     to     the 

Stirlingshire  Couutj  Counoil, 
BamB&le  House.  Whins  of 
'  MUton. 

1897  Feh.  13    Bbi^wiok,  B Surveyor  to  the  Urban  Distriot 

Council,  Horsham. 
1892  Mar.  11    Reynolds,  E.  J.,  Assoc  M.    Surveyor  to  the  Urban  Distriot 

Inst  C.E.  Council,  Friem  Bamet 

1888  July  12\  RioHABDfi,  R.   W.,  M.  Inst.    Town    Clerk,    Dunedin,    New 
B1902  Feb.  22/      C.E.  Zealand.  Hon,  Corretpanding 

Secretary  for  Australasia. 
1888  May  12    Richardson,   H.,  Assoc.    M.    Surveyor  to  the  Urban  District 
Inst.    C.E.     (Member    of       Council,  Handsworth,  Biim- 
CounetL)  ingham.       Hon.     Steretary, 

Midland  District 

1884  Oct  9      Richardson,  J County      Surveyor,     Rutland. 

Stamford. 

1901  May  11  *Ridlbr,  W Borough  Surveyor,  Tewkesbury. 

1892  Mar.  11    Ridout,  A.  R Surveyor  to  the  Urban  Distriot 

Council,  Stone. 
ol9<)l  Aug.  24 

TA1905  Dec.  9    •Riley,  J Town     Surveyor,    Germiston, 

T1906  June  28  j  Transvaal,  South  Airioa. 

Vmi  Mm-*  Isl^^OB^B™,  F.,  A-  M.  InstCE.    Borough  Engineer,  Worthing. 

1891  Oct  17  Robinson,  W.  P.,  A3I.  Inst  Surveyor  to  the  Urban  District 
C.E.  Council,Skelton-in-Cleveland. 

1886  May  1      Robinson,  W.  J City  Surveyor,  Londonderry. 

1876  May  1  ROBSON,O.C.,M.Inst  CJI.  Surveyor  to  the  Urban  Distriot 
(PaU  PreeidenL  Member  Council, Wille8den,Middlesex. 
of  Council,) 

1896  Mar.  21    Rodwell,  A Surveyor  to  the  Rural  District 

Council,  Skipton. 

1906  Sept  22    Rooebs,  S.  G Borough  Engineer,  Chard. 

1896  Jan.  18    Rogers,  W.  K       Surveyor  to  the  Urban  District 

Council,  Rugely. 

1904  Oct  22    Ronald,  D Burgh  Engineer,  Falkirk,  N.B. 

1895  Jan.  19    Ross,  J,  C,  A.M.  Inst  C.E.  . .     Engineer  of  Water  Supply,  City 

Hall,  Toowoomba,  Queens- 
land, Australia. 

2l^i  xt}:  J^l*RoTHERA,  A. Surveyor  to  the  Urban  District 

T1905  Mar.  3  f  QoL<^i\     Thombill,      near 

Dewsbury. 
1880  Oct  2  \  RouNTHWAiTB,R.S.,M.Inst    3  Willis  Street,We]lington,  New 
B1905  May  27/       C.E.  Zealand. 

1888  May  12    Ruok,F.  W County    Architect,    86    Week 

Street,  Maidstone. 

1895  Feb.  16    Rushbrooks,  T.  J Borough  Surveyor,  High  Wy- 

combe. 

1896  Apr.  25  ^Rushton,  E. Surveyor  to  the  Urban  District 

Council,  Cleethorpes. 

T19M  ^t.  n}  ^™^^'  ^-  ^-^  A.M.InstC.B.    Borough  Surveyor,  Stamford. 
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1890  Mar.  29\*Sai8e,  A.  J.,  Aasoo.  M.  Inst      Eagle     Insoranoe     Buildings, 
B1904  Mar.  26/      C.E.  BaldwiTi  Street.  Bristol. 

1899  Feb.  25    Salkikld,  T Chief  Eugtncer  to  Munioipalitj 

of  Dt^lbi,  ludiu- 

^J^  "{^  j^I^Saundbbs,  K  Y Borough  Surveyor,  Barnstaple. 

01887  June  18 1 

T1898  May  21  >*Saundeb8,  J.,  A.M.  Inst.  C.E.  Imperial  Chambers,  Newark. 

Bl903Mar.  21) 

1894  Mar.  3      Satills,  J Town     Surveyor,    Heokmond- 

wike. 

1899  May  6      Sohofield,  W.  H.,  A.M.  Inst.  Coantv  Surveyor,   Lancashire. 

C.E.  Ouunty  Hall,  Preston. 

1894  June  21     Soobgix^N.,  M.  Inst.  C.E.  ..  Boro'  Surveyor,  Ha^^kney,  N.E. 
1892  Sept.  24    Soott,  A.  F Survoyor  to  the  Urban  Diatriot 

CciUDoil,  Cromer. 
1888  Nov.  17    Soott,  H.  H.,  A.M.Inst.O.E.    Engineer  to  the  Com  miss!  nnera* 

Hove. 

1901  Aug.  24    Soott,  J.  H. Surveyor  to  the  Urban  Distriot 

Council,    Wioton,     Bourne- 
mouth. 
1880  May  27    Soon,  B.  S.,  Assoc.  M.  Inst    Surveyor  to  the  Urban  District 
C.E.  Council,  Biahop'a  S  tort  ford. 

1897  Feb.  13    Soott,  T Surveyor  to  tht- Kura  I  Diat  riot 

Council,    Tadcaster,    Aber- 
ford.  near  Leeds. 

1904  Aug.  4      Soott,  T.  H Burgh  Hnrveyor,  In verneaB,N.B. 

1897  July  8      Skkiob,  0.  B Sar^ey^r  to  tiio  Urban  District 

CouMoll,  Neaton,  Uiieshire. 

1896  Oct  24    Seniob,  J.S Surveyor  to  the  Vrbaa  DiBtriot 

Couueil,  Swan  age. 

tImI  mJJ  19}*^"^^  ''•  ^^  A.M  JustCB.      Borough  Engineer  and  Surveyor, 
joar.  IV)  Hey  wood,  Manoheater. 

•iqS  m2  ir1  SHUkBMAir,  E Croyhmd      Abbey,      Welling- 

ml903  May  16/  loonm^K  Morthampton^t.ire^ 

1896  Nov.  28    Shabpb,  J.  R         Surveyor  to  the  Urbnn  Dielrict 

Council,  Otlcy.  York*, 

1891  June  6      Shaw,  H.,  As800.M.Iust.0.E.     Surveyor  to  the  Urban  District 

Council,  Ilford. 

B1901  A^^  24}  ®^^'  •^-  ^ Shenstone  Cottage,  Brownhills, 

1892  May  28    Shxabd,  W.  C,  AssocM.  Inst.    **Stunelea,"     Newtown,     New 

C.B.  Mills,  near  Bt^ickjiort, 

1905  June  22    Shbll,  W.  8 Surveyor  to  the  Or  bun  District 

Counoil,  Consettf  Durham^ 

1891  Oct.   17    Shbphbbd,  O.  J Surveyor  to  the  Euml  District 

C^u  nci  1  ^  Kiddtrni  i  nster , 
1884  June  10    Shxppabd,  G Borough  Stti-vey or,  Nt? war k, 

1892  July  11    Shillingtok,  H.,  M.B.        -.     Town  Surveyor,    Lurgan,   Ire- 

land. 

1895  Oct    19    Shifton,  T.  H Surveyor  to  the  Urban  Distriot 

Council,  Oldbury. 

1902  June  7      Siddalls,  J Borungh  e^urveyor,  Tiverton. 

1887  Oct  22    Stddoks,  J.  M.       Surveyor  to  the   Biver    Nene 

Commissioners,  Oundle. 

1896  Jan.  18    Sidwkll,  H.  T Surveyor  to  the  Rural  Distriot 

Council,  Roohford,  Essex. 
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B1898  oljt  Isl'SiLcxxw,  E.  J.,  M.  Iiuit.  O.E.     10  Park  Row,  Leeda 

1897  Mar.  13    Siloook,  H Snnreyor  to  the  Rniml  District 

CouDoil,  BlaokwelL  67  West- 
gate,  Mansfield. 

1903  Oct.   17    SiMMONDS,  T.  B Sanreyor  to  the  Urban  District 

Coanoil,  New  Maiden. 

1904  May  28  ^Simmonb,  B Stinreyor  to  the  Urhnn  District 

Coancil.  Little  Woolton,  near 
LiTerpool. 

1901  Feb.  16    Simpson,  H.  Fabb County  Sanreyor,  Northern  Di- 

Tision,  Isle  of  Kly.    Wisbech. 

1891  Aug.  1  \  Simpson,  W.   H^  A.  M.  Inst    Horsefair  Street,  Leicester. 
Bl895Jnne27/        O.E. 

1906  Deo.  15    Sims.  A Snrreyor  to  the  Bnral  District 

Council,  Asliford 

1890  Sept.  13    SnroLAiB,  J.S.,A.M.InstC.B.    Borough  Sanreyor,  Widnes. 
1895  Oct   19    Skelton,  R.,  A.M.  Inst  CJi.    Municipal  Engineer,  O»lombo, 

Ceylou. 

1899  Oct  21    Slooombb,  D.  W. Sanreyor  to  the  Urban  District 

Council,  Brynmawr. 

1898  Oct   15    Smail,  J.  M.,M.In8tC.E...     Chief  Engineer  to  the  Metio- 

gDlikan    Boitrd     of     Worln, 
ydney,  N.S  W. 

1898  June  30    Smalbs,  J.  E. Surveyor  to  the  Urban  District 

Council,  Leatherbead 
1895  Jane  27    Smillib,  J.  F Borough  Surveyor.  Tyuemouth. 

1892  Mar.  11    Smith,  0.  Chambers    ..      ..     Surveyor  to  the  Urban  Ditttriet 

Coun«*il,  Sutton,  Surrey. 

1902  Sept  6      Smith,  F.  H Surveyor  to  tlifi  Urban  Diiftrict 

aiQfU  Mftv  9ft »  Coun.-il,  Portishcid. 

Sionl  ^Z  TTrSMTPH,  F.  Hall Sanreyor  to  the  Urban  District 

T1904  Sept  17[  Council,  Swaff ham. 

1899  Mar.  25    Smfth,  H.  W.,A.M.InstCj:.    Bomngh  Engineer.Scarborough. 

(Member  of  CtmneU.)  Htm.     Seoreiaryy     Yorluhire 

District 
1892  Mar.  11    Smith,    J.,    B.E.,  M.    Inst.    County   Surveyor,  Co.  Galway 
C.E.  (E.  Biding),  liallinasloe. 

1897  May  15    Smith,  Jambb Borough  Surveyor,  Buckingham. 

1895  May  25    Smith,  J.  B Surveyor  to  the  Urban  Dincriot 

Council,  T\lde»lev 
1899  Oct  21    Smith,  J.  D County  Surveyor's  Office,  Dal- 
beattie, Kirkcudbrightshire. 
1901  Dec.  7      Smith,  J.  Gould,  AM.  Inst    Borough  Surveyor.  Beverley. 
C.E. 

1905  Jan.  28  •Smith,  J.  H.  W Surveyor  to  tlic  Urban  District 

ol 898  Deo.  17 1  dumil,  Minehead. 

TA1901  Oct   19>*Smith,  J.  Walkbb        ..      ..     Borough  Surve>or,  Barrow-in- 
T1903  Oct    17)  Furneas. 

1904  Aug.  6      Smith,?.  C Bnrgli  Surveyor,  A  rbroaith,  V.B. 

1891  Dec.  12    Smith,  T.  B.,  A«M.  Inst  C.K     Surveyor  to  the  Urban  District 

Council,  Ketterinjr. 

1897  Jan.  16    Smith,  V Borough  Surveyor,  Chesterfield. 

al888  Jan.   14\*SMrru-SAviLLB,  E.  W.,  Assoc.    Borough  Surveyor,  Darwen. 
T1897  Mar.  13/      M.  Inst  CE. 

1898  Jan.   15    Snell,  J.  F.  C,  M.InstC JL        Borough    Electrical  Engineer, 

Sunderland. 

1903  Oct  17    SowDBN,  M Surveyor  to  tiie  Urban  District 

Council,  Whitchuron,  Salop. 


OF   MUNICIPAL  AND  COUNTY   ENGINEERS. 


XXXlll 


Date  of  Klectjon 
and  Transfer. 

1898  Deo.  17  Spbnobb,  J. 


1873 
B1881 

1902 

P1885 
B1888 

01899 

TA1901 

T1904 
▲1904 
T1906 

1880 
B1899 

1889 


^  Jq\  Spknoisb,  J.P.,A.M.In8t.0.E. 

May  10  Spenobb,  L.  G.  P.,  A.M.  Inst 
O.E. 

sSpt  15}  ^^^^  ^M  ^  iDBtCE.  .. 

Deo.  16 

Got.  19  *Spbboklet,    J.    A.,    Amoc. 

July  14        M.Iii8t.0.E. 

^yf}SPUBBBLI,E.P 

Feb.  7  \  8TAiNTH0RPE,T.W^A.M.In8t 
June  10/   O.E 

Deo.  14   STALLABD,S.,A.M.IllBt.O.E. 


1892  Mar.  11  Stkphbnbok,  E.  P.,  Aa800.M. 

Inst  C.E. 
1890  Mar.  29  Steyeks,  L 


1892  Mar.  11  Steybnsok,  A. 
1891  Oct.  17  Stevenson,  J. 
1901  Feb.  16  Stewart,  J.  . 


1891  June  25  Stiokland,  K  A.,  Assoo.  M. 

Inst  C.E. 
1897  Jao.  16  Stilgoe,  H.  K,  M.  Inst  O.E. 

1900  Dec  15  Stiven,  E.  E 

1904  Jan.  23  ^Stones,  J 


1898  Mar.  19  Stow,  J.  F 

1903  Mar.  11  Stbeathbb,  W.  T 

01893  June  24\*Stbinofellow,  W.,  Assoo. 
T1893  Joly  13/   M.  Inst.  O.E. 
1880  Mny  27  Stubbs,  W.,  A.M.  Inst  O.E. 

1895  Mar.  16  *Subtbsb,  B.  T 


1904  Aug.  10    Suthbblamd,  J.  B.,  AJOnst. 
C.E. 

01899  Jane  29U«_..__  m  t. 

T1901  June  27/  ^^^"^  ^'  ^       

nim  ira  Swaebbiok,  J..M.InBtO.E. 

1899  June  10    8tke8,M.H. 


SurTeyor  to  the  Urban  DiBtrict 
Counoil,  Oakworth.  York 
Chambers,  Cooke  Street, 
Keighley. 

30      Howard     Street,     North 

Shields. 
Borough  Engineer,  Inglewood, 

New  Zealand. 

39  Prudential  Assurance  Build- 
ings, Park  Bow.  Leeds. 

Borough  Surveyor,  Ludlow. 

Borough  Surveyor,  Holborn. 

P.W.D.,    Cape    Town,    South 

Africa. 
County  Surveyor,  Oxfordshire. 

Oxford, 
Town  Surveyor,  Llandudno. 

Surveyor  to  the  Urban  District 

Counoil,     Newton     Abbott, 

Devon. 
District     Surveyor,      Ayrshire 

County  Counoil. 
Surveyor  to  the  Urban  Distriot 

Council.  East  Molesey. 
Borough  Enginet-r,  Dunstable^ 

Beds. 
Borough  Surveyor,  Windsor. 

City  Engineer,  Birmingham. 
Borough  Surveyor,  Whitehaven. 
Surveyor  to  the  Rural  District 

Counoil,  Sedgfield,0(>.  Durham. 
Surveyor  to  the  Rural  Diutriot 

Council,  Uxbrid^e. 
Surveyor  to  the  Urban  District 

Council,  Walt  ham  Cross. 
Surveyor  to  the  Urban  Dibtrict 
Council,Ashboume,  Dt  rbyshiro. 
Borough  Engineer,  Bluckbum. 

City  Engineer,  Guildhall,  Lon- 
don, E.C 

Water  Engineer  to  the  Urban 
Dititriot  Council,  Newton-in- 
Makei  field.  Newton-le- Wd- 
lows.  Lanes. 

Chief  Engineer,  Water  Depart- 
ment, City  Chambers,  Glas- 
gow, N.B. 

Borough  Surveyor,  Maldon. 

80  St.  Anns  Street,  Mancbotiter. 

Borough  Surveyor,  Stockton-on- 
Tees. 
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Dftt«  of  Election 
uidTruwfer. 

O1902  Feb.  221 

TA1904  Deo.  8  >*Tait,  W.  L :     ..     Borough    EDgineer,    Sadbuzy, 

T1906  Not.  3  )  Suffolk. 

1887  Mar.  12    Tanmeb,  W County    Surveyor,  Moiunouth- 

■hire.    Newport 

1895  Mar.  16    Tabbit,  T.  H.       Surveyor  to  the  Urban  District 

Counoil,  Loftus,  Torkaliira. 

1891  Mar.  21  \  Tatlob,  H.  W^   Amoo.  M.    St  Nicholm  ChamberB,  Amen 
B1903  Mar.  21/      InstCE.  Comer,  NewoasUe-on-Tyue. 

1890  Sept.  13    Tatlob,T.  O Borough  Surveyor,  Bamagate. 

?iSi?2S*'l«WiiTn^B,W.J.,M.InatCJB.    County  Surveyor,  Hants.     Wi»- 
T1897  Oct   I6j  Chester. 

1892  Apr.  23    Tbbbill,  W Surveyor  to  the  Urban  Distriet 

Council,  Ashford,  Kent 

1892  Mar.  11  *Tbomab,    B.    J.,    M.    Inst.    County  Surveyor.  Buolcs.  Aylet- 

C.E.    (MenAer  of  Oomotl,)         bury.    Hon.   Secretary,  Hoom 

District 

1890  May  3      Thomas,  T.  J.,  AJUnstCR    Surveyor  to  the  Urban  Distriot 

Council,  Ebbw  Yale. 

1902  May  10    Thomas,  W.  B Surveyor  to  tlie  Urban  Distriot 

Council,  Southwick-on-Wear. 

1887  Sept  17  Thomas,  W.  K  C^  A.M.  Inst  Surveyor  to  the  Bural  Distriet 
C.K    iMimberofCotmoO.)  Council,  Neath:  Horn,   Secre- 

tary, South  Wales  Distriot 

1906  Nov.  3      Thomsov,  J City  Engineer,  Dundee. 

®J22J  i°°®  ^]  Thobp,  W.  O Surveyor  to  the  Urban  Distriot 

T1906  Nov.  3  /  Council,  Malvern.. 

1891  Jan.  21    Thobpb,  J Surveyor  to  tbe  Rural  Distriet 

Council,  Macclesfield. 
1898  Jan.  15    Thbofp,  J.,  M.  Inst  CE.     ..     County  Surveyor,  Lincolnshire. 

29  Broadgate,  Linooln. 
1898  Apr.  28    Thwaitis,  W.,  M.  Inst  aK     Chief  Engineer  to  the  Metro- 
politan   Board     of    Worioh 
«iQoQ  Tn«^QA^  Melbourne,  Australia. 

SJSno  SS  VorTiFra,  T.  B.,  AM.InstC.B.    Surveyor  to  the  Urban  Distriot 
T1903  Deo.  12j  Counoa,  Dartford,  Kent 

«i  wi  ?SS®  Si  |*T0Mi8,  G.  B.,  AM.  Inst  CR    Surveyor  to  the  Urban  District 
T1893  Oct.  21j  Council.  Barnes,  Mortlake. 

1895  Mar.  16    Toolbt,  fi. Surveyor  to  the  Urban  Distriot 

Council,     Buckhurst     Hill, 

Essex. 
1890  May  3      Towlson,  S.,  A.M.  Inst.  C.K    Surveyor  to  the  Urban  District 

Council,  Sevenoaks. 
1894  Oct  20    Tbavhb8,W.  H. Surveyor  to  the  Urban  Distriot 

Council,  Wallasey. 

1897  Jan.  16    Tbubidsb,  W.  H Borough  Surveyor,  Falmouth. 

1901  Feb.  16    Tbowsdalb,  T.  J Surveyor  to  the  Urban  Distriot 

Council.  Annfield  Plain.  Hare 

Law,    Annfield    Plain,    Co. 

Durham. 

1893  Oct  21    Tdblbt,  A.  C,  Assoo.MInst    City  Engineer,  Canterbury. 

CE. 
1890  Oct  18    TnBNBULLyA.  J Burgh      Surveyor,     Greenook, 

N.B. 
1897  Mar.  13    Ttjbnbb,  H.  H Surveyor  to  the  Rural  District 

Council,  Limehurst,    Lanos. 

250  Oldham  Road,  Waterloo, 

near  Ashton-under-Lyne. 
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and  Tnocfer. 

1899  June  10  ^dbnzb,  8 Soryeyor  to  the  Band  Distriet 

Connoil,  Ashby-de-la-Zonohe. 
1898  June  30    TubIuff,  A.A Burgh  SorTejor,  Elgin,  N.B. 


1900  Kay  27  ^Ubkn,  F.  G Surveyor  to  the  Urban  Distriet 

Council,  Aldershot. 


1889  Sept  21    Vallavob,  B.  F Borough  Surveyor,  Mansfield. 

1887  Oct  22    Yalon,   W.    A.    MoIiiToaB,    Bamsgate     Corporation     Ga»- 
Absoo.  M.  Init  C.E.  works  Engineer.   140  and  141 

Temple   Chambers,   Temple 
Avenue,  RC. 
01894  Jan.  18) 

T1901  Deo.  7  l*ViiT,  L.  J 1  Pimlioo  Road,  S.W. 

B1908  Feb.  21) 

^9^  Jmu  17}  '^"*'™»>  -^'  -^«»-  ^  ^^n»*-  1^  Buckingham  Palace  Bead, 

C.E.  8.W, 

1897  June  19    Yingkst,  S.  J.  L.,  A.  M.  Inst  Borough  Surveyor,  Newbury. 
C.E. 


1894  June  21    WADDDrGTOV,J.A.P.,M.Inst  Borough  Engineer,  Maiylebone, 

C.E.  W. 

1902  June  7      Wasxfobd,  J.  P.,  A«  M.  Inst  Surveyor  to  the  Urban  District 

C.E.  Coundl,  Bilston. 

1888  July  12    Wakxlam,  H.  T.,   M.  Inst  County    Engineer,    Middlesex. 

C.E.  {Member  of  Council,)  Guildhall,  Westminster,  8.W. 

1898  Sept  3      Walkeb,  A.  H.,  A.  M.  Inst  Borough     Surveyor,      Lough- 

C.B.  borough. 

Z\wSl  ?^  JIWalkbb,  H. Surveyor  to  the  Urban  District 

T1904  Jan.  28/  (^^^^^jl^  Wealdetone. 

P187S  May  2      Walkeb,  T ••  Fieldhead,"  Harriotts  Lane, 

Ashstead. 

1887  June  18  Walshaw,  J.  W. Borough  Surveyor,  Peter- 
borough. 

1905  Sept  23    Wabbitbtoh,  W.  R      ..      ..     Surveyor  to  the  Urban  District 

Council,  Hornsea. 

1899  Jan.  21    Wabd,  J.,  M.  Inst  C.E.       ..     Borough  Engineer,  Derby. 
1904  Jan.  28    Wabd,  T.,  Assoc.  M.  Inst  C.E.    Borough  Engineer,  Lower  Hutt. 

4    Grey  Street,  Wellington, 
New  Zealand. 
1886  July  8      WABDLB,J.W.,A.M.InstO.K    Borough  Surveyor,  Longton. 

!l?oS  !?•?  PI^Wablow,  W.  B. Surveyor  to  the  Urban  District 

Tiuuo  Jiar.  s  }  Council,  Milton-next-Sitting- 

boume. 

Zl^SH  ^Z  ?2|*Wabb,  G.  W.       Surveyor  to  the  Urban  District 

T1904  Sept  17/  CouncU.  Southwick. 

1890  May  3      Watebhouse,  D Surveyor  to  the  Urban  District 

Council,  Watford. 
1892  Mar.  11     Watkbts,  G.,  A JLInstCJS.     Surveyor  to  the  Urban  District 

Council,  Llanelly. 
d  2 
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and  Transfer. 

1887  Jane  18    WAT84)y,  J.  D.,  M.  Inst.  O.E.      Engineer  to  tho   BirminghftD, 

Tame  and  Bea  Drainage 
B<)ard,  Gouncil  Honae,  Bir- 
mingham. 

1904  Aug.  10    Watson,  W Bargh  Barreyor,  8t  Andxevi, 

N  B 
1889  Sept  21    Watts,  K.T Surveyor  to  the  Rural  Diatriot 

Council,  Hadham  and  Stan- 

sted.  Bishop's  StortfonL 
1893  Oct.  21    Watts,  W.,  A.M.Iiiai  O.E.  ..     Water  Engineer,  LAngaett,  near 

Fenistone. 

1887  June  18    WEAVER,  W.,  M.  Inat  O.E.    30  Lytton  Grove,  Putney  Hill, 

{Past  President)  S.W. 

1897  Feb.   13    Webb,  J.  A Surveyor  to  the  Bnral  Diabiol 

Council,  Hendon.  Qzeat 
Staumore. 

1905  Oct   28    Webb,  J.  H Boroagh   Surreyor  and    Water 

Engineer,  King's  Lynn. 
1901  Oct  19    Webster,  J.  W Surveyor  to  the  Urban  Diatriot 

Council,  Cowes,  lale  of  Wi^t 
1905  Jan.  28    Webster,  B.  A. Town   Engineer,  Kra^radoq), 

Transvaal,  South  Africa. 

Bim^i.24}^"— 'R-' ''is^^ch^r^'' 

1882  Apr.  15    Welbubn,  W Borough  Surveyor,  Middletoo, 

near  Manchester. 

Rll^Fr2l}W'«^^'» '^Pinne^'*'    ^^"^    ^^ 

J5^o  ^f.!'  I7I  Weston,    H.    J.,  Assoc  M.    24    Portland     Street,     South- 
R1903  Jan.  17j       ^^^^  ^  g  ampton. 

P1888  July  12    White,  A.  E.,  M.  Inst  C.E.  ..  City  Engineer,  Hull. 
{Afenibcr  cf  Councii,) 

1891  Oct   17    WHiTE,H.y.,M.InstC.E.I.  County      Surveyor,      Queen's 

Countv,  Maryborough. 

1900  Mar.  10    White,  J.  N Borough  Surveyor,  Stalybridge. 

1873  May  2      WHITE,  W.  H.,  M.  Inat  O.E.  Citv  Engineer,  Oxford. 
(Piist  President) 

1899  Mar.  25    Whittell,  F.  S Surveyor  to  the  Urban  Distrlet 

Council,  Worksop. 

1900  Aug.  25    Whtatt,  H.  G.,  A.  M.  Inst.    Borough       Engineer,       Grea( 

C.E Grimsby. 

1889  Feb.  9      Wire,  C.  F.,  M.  Inst  C.E.  City  Surveyor,  Sheffield. 
(  Vice-President,) 

1888  May  12    Wild,  G.  H Surveyor  to  the  Urban  District 

Council,  Littleborough,  near 
Manchester. 

1896  Apr.  25    Wilding,  J Surveyor  to  the  Urban  Diatriot 

Council,  Runcorn. 

1905  June  22    Wiles,  J.  W Surveyor  to  the  Urban  Diatriot 

ifiQj.  ifov  0Q\  Council,  Gorton,  Lanes. 

-iS^o  vl  q\  Wilkinsoh,  J.  P.,  M.  Inst     301-,304  Com  Exchnnge  Cham- 
jilWZ  JNov.  »  j       ^  g  ^^  Cathedral  Street,  Man- 

chester. 

1899  Mar.  25    Wilkinson,  M.  H Surveyor  to  the  Urban  District 

Council,  Leylan<l. 

B1W3  Mar  2l}  Wilkinson,  W Ashton  House,  Hemingbrougb, 
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1884  Oct  9  \  WiLLOOx,  J.  K,  Absoo.  M.    63  Temple  Bow,  Birmingham. 
B1885  June  6  /      Inst.  C.E. 

1894  Mar.  3      Williams,  H.  Dawkin..     ..     Suryeyor  to  the  Urban  Distriot 

Oonncil,  Ogmore  and  Qvtnr, 
Blaokmill  B.S.O.,  Bridgend. 

1904  May  28    Whjjams,  J Surveyor  to  the  Urban  District 

Council,  Abercam,  Mon. 

1893  July  31    Williams,  J.  B.     ..     •«     ..     Borough  Surveyor,  Daven try. 

1897  May  15    Williams,  M Surveyor  to  the  Urban  District 

Council,  Bridgend. 
1904  Aug.  4      WiLLLUisON,  W City  Engineer's  Office,  Glasgow. 

1891  June  25    Willmot,  J County    Surveyor,     Warwick- 
shire.     6   Waterloo   Street, 
Birmingham. 
1904  Oct.  29    WiLLOUGHBT.  P.  B.  A.,  AM.    Surveyor  to  the  Urban  District 
Inst  C.E.  Council,  Pontypridd. 

1898  June  30    Wilsdk,  A County  Surveyor,  Dumbarton- 

shire. 

1887  Sept  17    Wilson,  G Surveyor  to  the  Urban  District 

Council,  Alnwick. 

Bl^  Feb   25}  ^'^'^^* '^*      "     Bankside,  Bacup,  Lancashire. 

1884  May  29  *WiL60K,J.B.,A.M.InBtO.E.    Surveyor  to  the  Bural  District 

Council,  Cockermouth. 
1904  Aug.  23    Wilson,  J.  B Burgh  Surveyor,  Helensburgh, 

1897' Oct.  16    Winning^  D Burgh      Surveyor,     Broughty 

Ferry,  N.B. 

1880  Oct  2      WiNsmp,  G.,  A.M.  Inst  CJL     Borough  Surveyor,  Abingdon, 

Berks. 

1896  Feb.  22    Wdtteb,  O.  £.,  Assoc  M.  Inst    Borough  Surveyor,  Hampetead, 

C.E.  N.W. 

O1900  May  19] 
TA1902  JaD.  25>*WoLFENDEN,  B.  J.,  AJLInst     Borough  Engineer,  Bootle. 
T1902  Nov.  8  ]         C.E. 

1880  Feb.  7      Wood,  A.  B Surveyor  to  the  Urban  District 

Council,  TunstalL 
1894  Mar.  3      Wood,  F.  J.,  A.  M.  Inst  C.E.     County  Surveyor,  Sussex  East. 

Lewes. 

1898  Apr.  28    Wood,  W.  E Surveyor  to  the  Urban  District 

Council,  Church. 

1900  Feb.  10    Woods,  E.  L. Town    Surveyor,    Bangor,    Co. 

Down. 

Bl^  Feb  21)  Woodbbidgb,  C.  A Pinner  House,  Pinner,  Middle- 

1899  May  6      Woodwabd,  F Surveyor  to  the  Urban  District 

Council,  Stourbridge. 

t]^  ^7  }?)»WooTTON,  A.  S Surveyor,  Urban  District  Ooun- 

T1901  Oct   19i  ^.,^  Bradford-on-Avon. 

1897  July  8    *Wobball,  E Surveyor  to  the  Urban  District 

Council,    Stretford,    Council 
Offices,  Old  Trafford. 
1886  July  8      Wobth,  J.  £.,  M.  Inst  CJS.       District      Engineer,      London 

County      Council,       Spring 
Gardens,  S.W. 
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AiUofElMklaii 


Ol8d3  Jnlj  18) 

T1899  Oet  21  l*WBiaHT,  J.  A.       6  Unity  Street,  BristoL 

B1904  Dec.  3  | 
1892  Maj  28    Wtnitb-Bobibtb,  B.  O.,  H.    Water  Eng^eer,  Gape  Town. 
Inst  O.E. 


1895  Jan.  19    YABBIOOlf,  T.  £U  MJnst    Oity  Engineer,  Briatol. 
O.E.        iPa$t      PmidetU. 
Mamber  of  OtnmeU,) 
01892  Jolj  11\*T4TI8,  F.  S.,  Anoo.  M.  Inst    Sur?eyor  to  the  Urban  District 
T1892  Sept  24/      O.E.  Oonnoil,      Waterloo,      naar 

LiyerpooL 
1894  June  21    Tobk,  H.,   Amoo.  M.   Inst    Snnre jor  to  the  Urban  Distrief 
C.B.  Gounoil,  Bast  Bamet  Valley. 

Station  Boad,  Hew  Barnet 
1904  Aug.  26    YouHO,  0 Bnr^h    Snrreyor,   C!oatbridg», 

1900  May  19    Touno,  J Bnrgh  Sorreyar,  Ayr. 

1899  Dec  16    Touno,  T Sorreyor  to  the  Bnral  District 

OonndUfSanderland. 

1900  May  19    Touno,  W.  P 8ar?eyor  to  the  Bnral  Distiiot 

Coanoil,  WallsalL 
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TOWNS   AND   DISTRICTS 
BEPRESENTBD  BY  MBMBEBS  OP  THE  |  ASSOCIATION. 


A.    Btgnifies  Abroad. 

Af.  „  AfBIOAK  D18TBIOT. 

EL  „  EilSTEBN  DI8TBIOT. 

H.  „        HoxB  Dlstbiot. 

Ind.       „       Indian  Distbiot. 
L  „        Ibuh  Distbiot. 

L.  &C.    „  LaNOASHIBB  &  OHBBHIBa 

Distbiot. 


Met.  HgfUfleg  Mbtbopoutan  Distbiot. 

&f .  „  Midland  Distbiot. 

K.  „  Northbbn  Distbiot. 

S.  „  Soottish  Distbiot. 

W.N.  ,.  Wblsh  Distbiot  (North). 

W.S.  „  „         „        (South). 

West.  „  Wbstbbn  Distbiot. 

T.  „  Yobxshibb  Distbiot. 


TOWN. 

Abbboabn 

Abbbdbbn 

Abbboatbnny 

Abingdon 

Abbam 


DISTBIOT. 

West 

8. 
West 
HL 
L.  &  0.      . 


AOOBINGTON L.  &0. 


AOTON 

Aldbbshot       

Al^WICK 

Andotbb 

Annfibld  Plain  .. 
Antrim  (Oounty)  .. 
Abbboath,  N.B.  .. 
Abotllshikb  (Coanty) . 

Abmagh 

(County)..      . 

ASHBOUBNB 

Abhbt-db-la-Zouou 

ASHrOBD 

(Rural) 


HL 
H. 

N. 
H. 
N. 

I. 

S. 

s. 
I. 

L 
M. 
M. 
HL 
HL 
Ashton-undbb-Ltne L.  &  O. 


Ashton-on-Mbbset 
Aston  Manob 
Athebstonb  (Rural) 
Athbbton 


L.&0. 

M. 

M. 


NAMB. 

J.Williams. 
W.  Dyaok. 
J.  Haigh. 
G.  Wiiiship. 
G.  Heaton. 
W.  J.  Newton. 
D.  J.  Ebbetts. 
P.  C.  Uren. 
G.  Wilaon. 
R.  W.  Knapp. 
T.  J.  Trowsdale. 
J.  H.  BretL 
P.  0.  Smith. 
M.  B.  McBeth. 
J.  0.  Boyle. 
R.  H.  Dorman. 
W.  Stringfellow. 
S.  Turner. 
W.  Terrill. 
A.  Sims. 
J.  T.  Earnshaw. 
V.  HuttOD. 
G.  H.  Jack. 
H.  J.  Coleby. 


L.  &0 W.  Olough. 


Athlonb  (Oounty) 
Auckland,  New  Zbalakd 

Attdlbt 

Atb 

ATBsniBE  (Oounty) 


L.&0. 
I. 
A 
M. 

8. 
8. 


F.  H.  Grimshaw. 
0.  J.  Mulvanj. 
W.  E.  Bush. 
T.  Bibbey. 
J.  Youuf^. 
A.  Stevenson. 


Balbt  with  Hbxthokpe 

Balltmbna     

Banbobt 

Bangor,  0>.  Down 

Babking 

Babnbs 

Babnbtaplb    ..     .,     .. 


T 

L 
HL 
I. 
H. 
H. 
West 


G.  Gledhill. 
U.  O'Hara. 
N.  H.  Dawson. 
E.  L.  Woods. 
C.  F.  Dawson. 
G.  B.  Tomes. 
E.  Y.  Saunders. 


TOWNS  AND  DI8TBI0T8 


TOWN.  DISTRICT. 

Babbow-in-Fubhe88     L.  &0. 

Babrt      W.S. 

Babton-ufon-Ibwkll  (Rural)     ..  L.  &  0. 

Basfobd  (Rural) M. 

„       (Highways)     ..  M, 

BA8INO8T0KE HL 

Battbbsea Met 

Beoolbs E. 

Beokbnhak H. 

Bbdpobd H. 

Bbdfobd  (County)       H. 

Belfast        I. 

Bblpsb M. 

„      (Rural) M, 

Benwell        N. 

Bebkshibe  (County) HL 

BERM0ND6ET              Met 

Bbbwiok-on-Twbed     S. 

Bbbwiokshibe  (County),  N.B.    ..  S. 

Bbthnal  Gbben Met 

Beteblet        Y. 

„         (Rural) Y. 

Bexhill H. 

Bexlet HL 

BiDDULPH          M. 

Biggleswade HL 

(Rural) H. 

BiLSTON M. 

Bikqlet Y. 

Bihkenhead L.  &  C. 

BiBMIKGHAM M. 

Bishop's  Castle M. 

Bishop's  Stobtfobd      H. 

Blaoebubn L.&C. 

Blackpool     L.  &  C. 

Blaokwbll  (Rural)     M. 

Bloemfontbik,  SoiTH  Afbioa  ..  Af. 

Blyth  and  Cuckney  (Rural)    ..  M. 

BOONOB H. 

Bombay   ..      ..      Ind. 

Bo»NES8,N.B 8. 

BOOTLE L.  AC. 

Boston,  Linos E. 

BouBNE  (Rural) E. 

BOUBNEHOITH H. 

Bbaokley       M. 

Bradford       Y. 

Bradford-on-Avon      West 

Bbaintbee     E. 

Bbeoon W. 

Brentford     H. 

Bbidgend       W.S. 

Brido>^'ateb West. 

Bbidgwater  (Rural) West 

Bridlington Y. 

(Rural) Y. 

Bbierfield L.  &  C. 

Briebley  Hill      M. 

Bbighousk      Y. 

Bbisbaiie,  Queensland        ..     ..  A. 


NAME. 
J.  W.  Smith. 
J.  C.  Pardoe. 
C.  C.  Hooley. 
S.  Maylan. 
G.  W.  Hftwley. 
P.  R.  Phippa. 
T.  W.  A.  Uaywazd. 
T.  O.  Cudbird. 
J.  A.  AngelL 
N.  Greenshields. 
W.  H.  Leete. 
H.  A.  Cutler. 
T.  Fenn. 
R.  C.  Cordon. 
W.  P.  Pattiflon. 
J.  F.  Hawkins. 
R.  J.  Angel. 
R.  Dickinson. 
T.  R.  Atkinson. 
E.  E.  Finch. 
J.  G.  Smith. 

E.  Picker. 
G.  Ball. 

W.  T.Howse. 
S.  Gibson. 
T.  Cockrill. 
J.  O.  Jones. 
J.  P.  Wakelbrd. 
H.  Botturaley. 
C.  Brownridgc. 
H.  E.  StUgoe. 

A.  Hamar. 
R.  S.  Scott 
W.  Stubbs. 
J.  S.  Brodie. 
H.  Siloock. 
H.  F.  Peet. 

F.  Hopkinson. 
O.  A.  Bridges. 
J  Hall. 

J.  P.  liawrie. 

B.  J.  Wolfenden. 

G.  E.  Ckrke. 
A.  J.  Metcalfe. 
F.  W.  lAcey. 
A.  A.  Green. 
J.  H.  Cox. 

A.  8.  WOOTTON. 

H.  H.  Nankivell. 
H.  LI.  Griffiths. 
N.  Parr. 
M.  Williams. 
F.  Parr. 
W.  A.  Collins. 
E.  li.  Matthews. 
S.  Dyer. 

B.  Hal&tead. 
J.  L.  Harpur. 
S.  S.  Haywood. 
J.  Kemp. 


BEPRE8ENTED  BY  MEMBBB8. 
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TOWN. 

DISTRICT. 

NAME. 

Bristol          

West       ..     . 

.      ..     T.  H.  Yabbicoin. 

Bbiton  Febby      

W.8 

.      ..     H.  A.  Clarke. 

BB0AD8TAIBS 

H.          ..     . 

.      ..     H.  Hurd. 

Bromtabd      

M.          ..     . 

.      ..     J.  D.  Barrs. 

Bboughtt  Fbbbt,  N.B. 

S.          ..     . 

.      ..     D.  Winning. 

Bbownhillb 

M.         ..     . 

.      ..     W.  B.  Chancellor. 

Bbtmmawb     

W.S.       ..      . 

.      ..     D.  W.  Slocombe. 

BcoKHTBar  Hill 

E.          ..     . 

.     ..     H.  Tooley. 

Bdgkimoham 

H.          ..     . 

.      ..     J.  Smith. 

„          (County)..      .. 

H 

,      ..     B.  J.  Thomas. 

BuoKLow  (Rural) 

L.&C.      ..     . 

.      ..     J.  McD.  McKenzie. 

BUBNHAM           

Wert.        ..      . 

.      ..     W.  H.  Chowins. 

BUBNLET 

..      L.&C 

.      ..     G.  H.  Pickles. 

„        (Rural) 

..     L.&a     ..    ., 

..     8.  Edmondson. 

BUBSLEM 

M.          ..      .. 

.      ..     F.  Bettany. 

BUBrOK-ON-TBBNT           ..        .. 

M.          ..      . 

.      ..     G.  T  Lynam. 

BUBT          

L.&0.      ..     . 

.      ..     A.  W.  Bradley. 

BuBT  8t.  Edmunds     ..     .. 

B.          ..      . 

.      ..     W.  D.  Harding. 

Buxton 

M.          ..      . 

.      ..     W.  H.  Grieves. 

Caebphillt 

..        W.8.         ..      .. 

.      ..     A.  O.Harpur. 

Oaiibbbwell 

Met        ..     ., 

.      ..     W.  Oxtoby. 

Cannock,  Staffs 

M.          ..     . 

.     ..     J.  8.  Hendry. 

Cantebbubt 

H.         ..      . 

.      ..     A.  C.  Turley. 

Cape  Town,  South  Afbioa- 

At.         ..      . 

.      ..     J.Cook. 

Cabdxff 

W.S.        ..      . 

.      ..     W.  Harpur. 

Oablislb 

N.          ..      . 

.      ..     H.C.  Marks. 

Cablton 

M.          ..      . 

.      ..     J.  C.  Haller. 

W.S.        ..      . 

.      ..     F.J.  Fiuglah. 

Cabnabyonshibe  (County)  . . 

W.N.       ..      . 

.      ..     E.  Evans. 

n                      ••       ••       •• 

W.N.       ..      . 

.      ..     E.  Hall. 

Castlefobd 

Y.          ..      . 

.       .     W.  Green. 

Chatham 

H.          ..      . 

.      ..     C.Day. 

Ohelmsfobd 

E.          ..      . 

.      ..     C.Brown. 

(Rural)     ..     .. 

B.          ..     . 

. .     J.  Dewhirst 

Chelsea 

Met         ..      . 

.      ..     T.W.  E.  Higgens. 

Cheltenham 

West       ..      . 

.      ..     J.S.Pickering. 

CThebiton        

H.          ..      . 

.      ..     F.  Feather. 

Ohebham 

H.          ..      . 

.      ..     P.  C.  Dormer. 

Cheshire  (0>nnty)      ..      .. 

..      L.&.C.      ..      . 

.      ..     H.F.  Bull. 

Cheshunt       

H.          ..     . 

.      ..     R.  H.Jeffe8. 

Chesteb 

..      L.&C.       ..      . 

I.  M.  Jones. 

^]«ffgyy*ppB'yy]in^D                   ,, 

M 

.      ..     V.Smith. 

(Rural) 

M.          ..      . 

.      ..     E.  Lines. 

CJhestebton 

E.           ..      . 

.      .      J.  D.  Bland. 

(Rural)      ..      .. 

B.          ..      . 

..     J.  Dunn. 

Chiohesteb     

H.          ..      . 

.      . .     F.  J.  Lobley. 

Chipfenham 

West        ..      . 

.      ..     A.  E.Adams. 

Chuwiok        

H.          ..      . 

J.  Biirolay. 

Choblkt 

..      L.&0.      ..      . 

.      ..     W.  Leigh. 

Chbistohubch       

H.          ..      . 

.      ..     E.LLegg. 
.      ..     W.  E.  Wood. 

Chiboh 

..      L.&0.      ..      . 

Clayton-le-Moobs 

..      L.  &0.      ..      . 

. .      A..  Dodgeon. 

Cleckheaton 

Y.          ..      . 

.      ..     C.  Lund. 

Cleethorpes 

E 

..     E.  Rusbton. 

Coalville       

M.          ..      . 

.      ..     L.L.  Baldwin. 

Coatbridge,  N.B. 

S.          ..      . 

..     C.  Youn^'. 

COGKXRMODTH           

N.          ..     ., 

.      ..     F.  O.C.Nash. 
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TOWNS  AND  DI8TBI0T8 


TOWN. 

mSTRIOT. 

NAME. 

CooKBBM ouTH  (Bmal)  ..     .. 

N.          ..     . 

.     ..     J.  RWilaoD. 

Ck>LOHBSTEB 

E.          ..     . 

.      ..     HL  Goodyear. 

Ck>LNB        

..      L.&0.      ..     . 

.     ..     T.H.  Hartley. 

CtoLOMBO,  Ceylon 

Ind.        ..      . 

.      ..     F.  A.  Cooper. 

99                         99                  ..           ..           .• 

Ind.        ..      . 

.      ..     R.Skeltoii. 

OoLwnr  Bat 

W.N.       ..     . 

.      ..     W.Jones. 

OONOLKTON      

..      L.&0 

.      ..     R.Bur8lain. 

CONSKFT 

N 

.      ..     W.8.8heU. 

CoHWAT  (Rural) 

W.N.       ..     .. 

.      ..     T.  B.  Parrington. 

COBK          

I.          ..     . 

.     ..     J.  F.  Delany. 
..     R.  W.  Locgfield. 

Ck>BK(Ooaiity),We8t    ..     ..     , 

1 

South  ..     .. 

I 

..     8.  A.  Kirkby. 

CkymNOHAM 

Y.          ..     . 

.      ..     J.  H.  Hanson. 

Gown,  Isle  or  Wight 

H.         ..     . 

.      ..     J.  W.  Webster. 

COWPKN 

N.          ..     . 

.      ..     R.  Grieves. 

Oriwb     

..      L.&0.      ..     . 

.      ..     G.  Eaton-Shore. 

Obomkb 

E.          ..     . 

.      ..     A.  F.  8cott. 

Obotdok        

H.          ..     . 

.      ..     G.F.Carter. 

„      (Highways)    ..      .. 

HL          ..      . 

.      ..     E.  F.Morgwi. 

„      (Rural) 

H 

.      ..     B.M.OIiart. 

,9      (BunO)  (Highway!)     . 

OUMBBBLAHD  ((jOUUty) . .       . . 

H.          ..      .. 

N.          ..      .. 

.      ..     J.  S.  KiUiok. 
.      ..     G.  J.  Bell. 

OuPAB  (Fife)  (County)       . .     , 

S 

.      ..     T.  Aitken. 

Dabtiord      

Daybntbt      

Dabwen 

Dbal       

Delhi      

Dektok 

Debby     

,9      (CJounty)     

Desbobouoh 

Deyon  (County) 

Dbwbbuby      

DoNOABTEB  (Rural)  (Highways).. 

DOBOHESTEB 

DOBKHTG 

„        (Rural) 

Douglas,  Isle  of  Man       ..     .. 

Down  (County)     

Dbiyfield  (Rural)        

Dboylsden     

Dublin 

99     ((bounty)     

Dudley 

DUKINFIELD 

DuMBAim>N8BiBE  (County)  ..     .. 

Dundee 

DuNFEBMUNE  (County)       ..      .. 

Dunoon,  N.B 

Dunstable 

DuBHAM  (Rural) 


H T.  E.  Tiffen. 

M J.  B.  WilliamB. 

L.&C R.W.Smith-SaTille. 


Ealing 

East  Barnet  Valley 
East  Ham 
Eabt  Molesey 


H. 

..      ..     T.  C.  Golder. 

Ind. 

..      ..     T.8alkield. 

L.  &  C.      .. 

..     ..     G.H.  Newton. 

M, 

..      ..     J.Ward. 

M. 

..      ..     J.  W.  Horton. 

M. 

..      ..     D.J.  Diver. 

West 

..      ..     8.  Ingmm. 

Y. 

..      ..     H  Dearden. 

Y. 

..      ..     W.  Crabtree. 

West 

..      ..     G.J.  Hunt. 

H. 

..      ..     G.  8.  Mathews. 

H, 

..      ..     W.Rapley. 

L.&C.     .. 

..      ..     F.Cottle. 

L 

J.  Heron. 

Y. 

..      ..     T.  C.  Beaumont. 

L.&0.       .. 

..      ..     C.Hall. 

L 

..      ..     8.  Harty. 

I. 

..      ..     W.  CoUen. 

M. 

J.  Gammage. 

L.&0.      .. 

..      ..     8.  Hague. 

8. 

..      ..     A.Wilson. 

8. 

..      ..     J.  Thomson. 

8. 

..      ..     D.  MacKensie. 

8. 

J.  Andrew. 

M. 

..      ..     J.  Stewart. 

N. 

..      .,     G.  Gregson. 

H. 

..      ..     C.Jones. 

H. 

..      ..     H.  York. 

HL 

..      ..     A.  H.  Campbell. 

H. 

..     J.  8tevenson. 

BEFBESENTED  BY  MEMBEB8. 
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TOWN. 

DIBTBIOT. 

NAME. 

East  Bitiobd  (Bnral) 

M.         ..     . 

.     ..     T.  Henry. 

East  Stow  (Kmal)      ..     .. 

B.          ..     . 

.      ..     G.  P.  P.  Harrison. 

EASTBOUBin 

H 

.     ..     A.  E.  Preaoott 

EIbbw  Yals 

West       ..     . 

.     ..     T.  J.  Thomas. 

EOOLV 

..    L.&a    ..    . 

.     ..     T.  8.  Picton. 

Edirbuboh,  N.B 

8.          ..     . 

.     ..     J.  Mastde. 

Eloot,  N.B 

S.           ..     . 

..     A.  A.  Tnrriff. 

Entikld                         *«      «» 

H.         ..     . 

.      ..     B.  Collins. 

Ehnueillem  (County)..     .. 

I.          ..     . 

.      ..     J.  P.  Burkitt. 

Epsom      

H.          ..     . 

.     ..     E.B.  Capon. 

Ebdikoton      

M.          ..     . 

.      ..     H.  H.  Humphries. 

Ebith      

H.          ..     . 

.     ..     H.Hind. 

Eston      

Y.          ..      . 

.      ..     C.  McDermid. 

Eton  (Bnral) 

H.          ..      . 

.     ..     B.  Hallam. 

„      (HighwEys)    .. 

a         ..     . 

.     ..     A.  Glad  well. 

EVSSHAM 

M.          ..      . 

.     ..     B.  C.  Mawson. 

West.       ..     . 

.      ..     T.  Moulding. 

Exmouth               ..     ..     .. 

West.       ..     . 

.      ..     S.  Hutton. 

Falmouth      

West       ..     . 

.     ..     W.  H.  Treesider. 

Falxibk,N.B 

S.          ..      . 

.      ..     D.Bonald. 

H.          ..     . 

.     ..     W  Butler. 

Fabnbobouoh 

H.          ..      . 

.      ..     J.  E.  Hargreaves. 

Fabnham        

H.          ..      . 

.     ..     B.  W.  Cass. 

Fatxbsham 

H.          ..      . 

.      ..     8.  P.  Andrews. 

H.          ..      . 

.      ..     J.  Chad  wick. 

FsfOHLKT           

H.          ..     . 

.     ..     C.  J.  Jenkin. 

FnrsBUBT 

..        Met         ..     . 

.      ..     P.  G.  Killiok. 

Flistshibs  (Oonnty)    ..     .. 

W.N.       ..     . 

.      ..     8.  Evans. 

FOLKESTONB 

H.          ..      . 

.      ..     A.  E.  Nichols. 

Foot's  Cray 

H.          ..      . 

.      ..     W.  A.  Famham. 

Fbbbn  Basket     

..          H.          ..      . 

.     ..     E.  J.  Beynolds 

Fbimlbt 

H.          ..      . 

.      ..     T.C.  Jones. 

Fbiiiton-on-Sba     

B.          ..     . 

,      ..     EM.  Bate. 

Fbome     

West        ..     . 

.     ..     F.  W.  Jones. 

Oainsbobough       

B.           ..     . 

.      ..     S.W.Parker. 

G ALW AT  (Coimty),  East 

I.           ..     . 

.      ..     J.Smith. 

Oatishsad 

N.          ..      . 

.      ..     N.  P.  Pattinson. 

Gkbmljton,  South  Avbioa  .. 

Af.          ..     . 

.      ..     J.Biley. 

QlLLDfOHAM 

H.          ..      . 

.      ..     J.L.  Bedfem. 

Olamobgah  (Coimty)   ..     .. 

W.8.        ..      . 

.      ..     G.  A.  Phillips. 

Glasgow,  N.B 

S.          ..      . 

.      ..     A.  B.  McDonald. 

Glasgow,  N  B 

8.          ..      . 

.      ..     T.Nishet 

Glastovbubt        

West        ..      . 

.      ..     G.  AWes. 

Glouoisteb 

West        ..      . 

.      ..     B.Bend. 

(Coimty)  ..     .. 

West.       ..     ., 

.     ..     B.  PhilUps. 

Gltboobbwg 

W8.       ..     . 

,      ..     W.P.Jones. 

QODAhMinQ       

H.          ..      . 

.      ..     J.  H.  Norris. 

GoDSTONB  (Bnnl) 

H.          ..      . 

..     J.  George-Powell. 

GOOLE        

Y.          ..     . 

.      ..     EH.  Barber. 

GOBTON 

..     K&a     ..    . 

.      ..     J.  W.  Wiles. 

GOSfORTH          

N.          ..     . 

.      ..     G.  Nelson 

GOSFOBT  AND  AlYBBSTOKX  .. 

H.          ..      . 

.      ..     H.  Froflt 

GOTAN,   N.B 

.•            B.          ••      . 

.      ..     F.  G.  Holmes. 

GBAYBSEin)       

H.          ..      . 

.      ..     F.  T.  Grant 

Grays  Thubbock 

H.          ..     . 

.      ..     A.  C.  James. 

Gbbat  Crosby      

..    L.&a     ..    . 

.      ..     W.  Hall. 

Gbrat  Grimsby 

B.          ..      . 

.     ..     H.  G.  Whyatt 
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TOWN. 

DISTRIOT. 

NAME. 

Great  T abmouth 

B.          ..     .. 

..     J.  W.OockriU. 

Gbbenook,N.B 

8 

..     A.  J.  Tarnbull. 

Gbet  Ooumtt,  Nkw  Zbalavd 
Gbbtvouth,  New  Zsaujtd 

A.           ..      .. 

..     J.  Higgins. 
..     B.Ll3)rcL 

A 

GUERNSST          

H 

..     T.J.  Guilbert 

Guildford      

H 

..     0.  G.MaBou. 

(Rural;       ..     .. 

H 

..     J.  ABstee. 

Haoknry        

Met        ..      .. 

..     N.  8corgie. 
..     B.T.  Watts. 

HaDHAM  and  STAN8T1D       .. 

•  •          H.           ..      .. 

Halifax  (Biural) 

Y 

..     F.  Gtordon. 

Hamilton,  N.B. 

8 

..     W.  H.  Puidie. 

Hammbrrmtth        

Met        ..     .. 

..     H.  Mair. 

Hampbtxad     

Met        ..     .. 

..     0.  B.  Winter. 

H 

..     8.  H.  Ohambera. 

Hampton  Wiok 

H 

..     J.  N.  Horsfield. 

Handsworth 

M 

..     H.  Richardaon. 

Hanlht 

M.          ..      .. 

..     J.  Lobley. 

Hants  (Oounty) 

H 

..     W.J.Taylor. 

Hanwbll       

H.          ..      .. 

..     8.  W.J.  Bamea. 

Harrow 

H.          ..      .. 

..     J.  P.  Bennetts. 

Harwich        

E.          ..      .. 

..     H.Ditcham. 

..    L.&a    ..    .. 

..     J.  S.  Green. 

HASTINGfl           

H.          ..      .. 

..     P.  H.  Palmer. 

Haterhill     .,     ..            ., 

E 

..     F.  W.  Knewstubb. 

Hawiok,N.B 

8 

C^as.  Brown. 

Hates     

H 

..     C.  C.Gray. 

Hbokmondwikb            ..     .. 

Y 

..     J.  Sayille. 

Helensburgh,  N.B 

8 

..     J.  B.  Wilson. 

Hemel  Hempstead      ..     .. 

M.          ..      .. 

..     W.R.  Locke. 

Hendon 

H 

..     8.  8.  Grimley. 

,.      (Rural) 

H 

..     J.  A.  Webb. 

Hengoed  (Rural) 

..      w.a       ..     .. 

..     J.P.Jones. 

Hereford       

M,          ..      .. 

..     J.Parker. 

(Oounty)     ..     .. 

M.          ..      .. 

A.  Dryland. 

Herne  Bat 

H 

..     F.  W.  J.  Palmer. 

Hertford       

H 

J.  H.  Jevons. 

Hetsham        

..     L.&a     ..    .. 

..     RMUIer. 

Hetwood 

..      L.&0.       ..      .. 

..     J.  A.  Settle. 

High  Wtoombb     

HL          ..      .. 

..     T.  J.  Rushbrooke. 

HiNOKLET          

M 

E.  H.  Orump. 

HiTOHIN 

H.          ..     .. 

..     A.  T.  Blood. 

H0B8ON  COUNTT,  N.Z. 

A.          ..      .. 

H.  Hammond. 

HOLBORK           

Met         ..      .. 

..     E.  F.  Spurrell. 

Holyhead      

W.N.        ..      .. 

..     A.  Asquith. 

Hornsea 

Y 

. .     W.  E.  Warburton. 

Hornsey 

H 

E.  J.  Lovegrove. 

Horsforth     

Y 

..     R.R.  Jones. 

Horsham 

H.          ..      .. 

..     R.  Renwick. 

Hove       

H 

..     H.H.Scott 

Ho WRAH,  Bengal 

Ind 

..     A.Hale. 

Hotlake  and  West  Kibbt 

..      L.&0 

..     R.W.  Eraser. 

Hoylan^  Nether 

Y 

..     H.  G.Keywood. 

Huddebsfield       

Y 

..     K.  F.  Campbell. 

(Gas)     ..     .. 

Y 

E.  A.  Uarman. 

Hull       

Y 

..     A.E.White. 

Huntingdon  (Ounty) . .     . . 

M 

..     H.  J.  G.  Leete. 

HUTT  Coontt,  N.Z 

A 

..     A.W.Newton. 

Hyde      

..       L.&0.      ..     .. 

..     J.  Mitchell. 

Hythe 

H 

. .     Chris.  Jones. 

REPRESENTED  BY  MEMBERS. 
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TOWN. 


Ilfobd     

IliFBAO(^)MBB 

Iholewood,  N.Z 

Intkbness       

Ipswich 

Irlam      

Ipswich,  Queensland  ..     .. 
Iblb  of  Ely,  North  (County) 

Islington       

Itchen 


DIBTBIOT. 

K 

West 

A. 

8. 

E. 

L.  &  0.      . 

A. 

E. 

Met 

H. 


NAME. 
H.  Shaw. 
O.  M.  Prouse. 
L.  G.  P.  SpeDcer. 
T.  H.  Soott 
E.  Backham. 
G.  H.  Kay. 
T.  Kirk. 
H.  F.  Simpson. 
J.  P.  Barber. 
T.  A.  Gollingwood. 


JOHANKESBUBO 


Af. 


A.  P.  Lambert 


Kbabslkt       

Kenilwobth 

Kensington 

£lSnt  (County)       

Kebteten  (County)      ..     .. 

Kbswiok 

Kbttebino     

Ketnsu  AM  (Rural)        ..     .. 

KiDDEBMlNSTEB   (RhIbI) 

Kilkenny  (  ounty)      ..     .. 

KiLMABNOCK,  N.B 

Kino's  Lynn 

Kino's  Nobton      

Kingston  (Highways)  .. 
Kingston,  Jamaica       ..     .. 
Kingston-on-Thames  .. 
Kino  Williamstown,  S.A.  .. 

KiBKCALDY       

KiBKOl  DBBIGHT8HIBE  (CoOIlty) 
KiBBIEMUIB.  N.B 

Kboonstad,  O.R.C 

Kbugebsdobp,  Tbansyaal  .. 


L.&C. 

M. 
Met. 

H. 

E. 

N. 

M. 
West. 

M. 

L 

8. 

E. 

M. 

H. 

A. 

H. 

Af. 

8. 

8. 

8. 
Af. 

Af. 


H.  NuttaU. 
8.  Douglas. 
A.  R.  Finch. 
H.  P.  Maybury. 
W.  B.  Purser. 
W.  Hodgson. 
T.  R.  Smith. 
H.  M.  Bennett 
A.  0>mher. 
A.  M.  Burden. 
R.  Blackwood. 
J.  H.  Webb. 
A.  W.  Cross. 
A.  J.  Henderson. 
C.  V.  Abrahams. 
R.  H.  Clucas. 
J.  Maden. 
J.  L.  Lumsden. 
J.  D.  Smith. 
J.  8.  Bruce. 
F.  Brown. 
R.  A.  Webster. 


liAGOS         

Lambeth         

Lanabk  (County) 

Lanoashibe  (County) 

Lanoasteb • 

Lanohesteb  (Rural)  (Highways) 

Lxathebhbad        

Leeds      

Leeds  (Sewerage) 

Leek       

LXfCOESTEB        

(County)     

Lkoh      

n      (BufftO      

Lxioh-o!«-8ea 

Leith,  N.B 

Lettbim  (County) 

Lbybnsholmb         

Lkwisham       

Lsyland 


Af 

Met 

8. 

L.&C. 

L.&a 

N. 

H. 

Y. 

Y. 

M. 

M. 

M. 
L.&C. 
L.&C. 

E. 

8. 

L 

L.&C. 

Met 

L.ftO. 


L  T.  Hawkins. 
H.  C.  J.  Edwards. 
W.  L.  Douglass. 
W.  H.  Schofield. 
J.  C.  Mount. 
W.  Cummiiig. 
J.  E.  Smales. 
W.  T.  Lamashire. 
G.  A.  Hart. 
W.  E.  Beacham. 
E.  G.  Mawbey. 
8.  P.  Pick. 
T.  Hunter. 
T.  W.  B.  Gent 
J.  W.  Liyersedge. 
J.  R.  Findlny. 
E.  O'N.  Clarke. 
J.  Jephson. 
E.  Van  Putten. 
W.  H.  Wilkinson. 
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TOWN.  DISTBIOT. 

Letton H. 

LlOHFIELD         M. 

LiDfKHUBdT  (Rural)       L.  &  0. 

LmEBiOK  (County)       L 

LiHOOLN E. 

„       (Oounty) B. 

LcfLiTRGow  (Highways)     ..  8. 

LiTHKBI.AND    ..                 L.  &  0. 

LiTTLEBOBOOOH        L.  &  0. 

LrTTLBHAMFTOK       H. 

LiTTLB  WOOLTON L.  &  0. 

LlYBRFOOL         L.  &  0. 

Llandaff  (Rural)        W.S. 

Llahdudno W.N. 

Llanbllt       W.S. 

LLANTBI88A17T  (Rural) W.S. 

LOFTUS Y. 

LoNDOK Met. 

(County) Met 

LONDONDBBBT L 

LoNOFOBD  (County)      L 

LONGTON           M. 

LOUOHBOBOUGH         M. 

Louth  rOounty) I. 

LOWBB  BSBINOTON          L.  &  0. 

LowsB  HuTT,  NJZ A. 

LOWBSTOFT                 £. 

LuGKNOW  (United  Provinoea)      ..  Ind. 

Ludlow West 

LUBGAK L 

Luton      M. 

Ltmington     H. 

Lttham L.  &  C. 


NAME. 

W.  Dawson. 

E.  Brooke. 
H.  H.  Turner. 
J.  Horan. 
R.  A.  MaoBiair. 
J.  Thropp. 
A.Forbea. 
A.  H.  Carter. 
G.  H.  Wild, 
H.  Howard. 
R.  Simmons. 
J.A.  Brodie. 
J.  Holden. 

E.  P.  StephenBon. 
G.  Watkeys. 

G.  S.  Morgan. 
T.  H.  Tarbit 

F.  Sumner. 

M.  Fitzmaurioe. 
W.  J.  Robinson. 
J.  W.  Gunnis. 
J.  W.  Wardle. 
A.  H.  Walker. 
P.  J.  Lynam. 
H.  W.  Corrie. 
T.  Ward. 

G.  H.  Hamby. 
H.  Lane  Brown. 
J.  A.  Spreckley. 
H.  Shillington. 
S.  F.  L.  Fox. 
F.  H.  Parr. 

A.  J.  Price. 


Maoolesfield  (Rural).. 

Mabstsg 

Maidstone     

Maldon  

Malybbn       ..      .. 

Manohesteb 

Mansfield     

Mansfield  Woodhousi 
Mabgam,  Pobt  Talbot 

Mabgate 

Mabket  Habbobough  .. 

Mabtlebonb 

Matlock 

Matlock  Bath     .. 
Maxwklltown,  N.B.     .. 

Melboubnb 

Melford  (Rural)  .. 
Melton  Mowbbat 
Mbbthtb  Ttdtil  ..     .. 

Methlet        

Mexbobough 

Middlesbbough     .. 
Middlesex  (0>unty)    .. 

MiDDLETON       


L.  AC J.Thorpe. 

W.S J.  Humphreys. 


H. 

E. 

M. 
L.&C. 

M. 

M. 
W.S. 

H. 

M. 
Met 

M. 

M, 

S. 

A. 

E. 

M. 
W.8. 

Y. 

Y. 

Y. 

H. 
L.&C. 


T.  F.  Bunting. 
T.  R.  Swales. 
W.  O.  Thorp. 
T.  De  C.  Meade. 
R.  F.  Vallanoe. 

F.  P.  Cook. 
J.  Cox. 

E.  A.  Borg. 
H.  G.  Coales. 
J.  A.  P.Wftddington 
J.  Diggle. 
W.  Jafihjy. 
J.  McL.  Bowie. 
W.  Thwaitee. 
W.  Carver. 

E.  Jeeves. 

T.  F  Harvey. 
T.  W.  Nichols. 

G.  F.  Carter. 

F.  Baker. 

H.  T.  Wakelam. 
W.  Welbum. 


TOWN. 


REPBESENTED   BY   MEMBERS. 
DISTRICT. 
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Mtohubst  (Rural) 

BIiDsoMBB  Norton 

MlLTON-VEXT-SlTTINOBOlTBini 
MiNBHSAD        

MoNMOUTHSHiBE  (Oounty)    .. 

MONTOOKEBT 

MoNTBoeB,N.B 

MOBLET 

MoBPETH  (Rural)  (Highways) 

MuflSBLBUROH,  NjB 


H. 

We«t 

H. 
West 
West. 
W.N. 

S. 

Y. 

N. 

8. 


NAME. 


A.  G.  GibbB. 

W.  P.  Bird. 

W.  R.  Warlow. 

J.  H.  Wooton-Sinith. 

W.  Tanner. 

W.  P.  Hole. 

8.  L.  Ohristie. 

W.  E.  Putman. 

J.  M.  MaoGregor. 

G.  Landale. 


Nahttglo  AND  Blaina       ..     ..  West. 

Nbath W.S. 

„      (Rural)       W.8. 

Nklson L.&0. 

Nbbtok L.  &  0. 

New  liALDEE        H. 

New  Swindok       H. 

Nbwabk Bf. 

„      (Rural) M. 

NEWBUBN-OM-Trira       N. 

Nbwbubt       H. 

Nbwhaten     H. 

Newmabket E. 

Newpobt,  Moh West 

Newton  Abbot     West 

Newtown  St.  Boswellb,  N.B.  ..  8. 

NOBTHAMFTON          M. 

Nobthumbebland  (County)  N. 

NOBTHWIOH L.  &  C. 

NOBWIOH E. 

Nottinoham M. 

(County) M, 

Nuneaton       M. 

Oakhax  (Rural) E. 

Oakwobth      Y. 

OOMOBB  AND  GaBBW W.S. 

Oldbubt M. 

Oswestbt       M. 

Otlet      Y. 

OXYOBD H. 

OxFOBDBHiBi  (County)        ..      ..  H. 


W.  J.  Dayies. 

D.  M.  Jenkins. 
W.  B.  C.  Thomas. 

B.  BalL 

C.  E.  Senior. 

T.  B  Simmonds. 
H.  J.  Hamp. 
G.  Sheppard. 
R.  Oakden. 
T.  Gregory. 
8.  J.  L.  Vincent. 
P.  J.  Rayner. 
J.  W.  Metoair. 
R.  H.  Haynes. 
L.  Stevens. 
G.  Monteath. 
A.  Pidler. 
J.  A.  Bean. 
J.  Brooke. 
A.  E.  Collina 
A.  Brown. 

E.  P.  Hooley. 
P.  C.  Cook. 


C.  W.  Maudsley. 
J.  Spenoer. 
H.  D.  Williams. 
T.  H.  Shipton. 
G.  W.  Laoey. 
J.  E.  Sharp. 
W.  H.  White. 
8.  StaUard. 


Paddinoton   .. 
Padiham  ..     .. 
Paignton 
Paislbt,  N.B. 
Pabtiok,  N.B. 
Peebles  (County)  . 
Pembebton     ..     . 
Penano,  S.  8. 

Penabth 

Penoe     ••     ••     • 
Penbitb  . .  '  . . 


Met 
L.ftC. 
West. 

8. 

S. 

S. 
L.&C. 

A. 
W.S. 

H. 

N. 


E.  B.  Newton. 
J.  Gregson. 
C.  O.  Baines. 
J.  Lee. 
J.  Bryce. 
R.  8.  Anderson. 
G.  Heaton. 
L.  M.  Bell. 
E.  I.  Evans. 
H.  W.  Longdin. 
J.  J.  Knewstubb. 
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TOWN.  DI8TBICT. 

Perth,  N.B. 8. 

PeBTH,  WUT   AugTBALIA      ..       ..  A. 

Pbtkbkobough      M. 

Plymouth      Wettt. 

PoLLOKflUAWS,  N.B 8. 

PoNTARDAWB  (Hural) W.8. 

POMTKrBAOT Y. 

Pontypridd W.8. 

Poole      W. 

Port  Elizabeth,  South  Atrku  Af. 

Port  Glasgow,  N.B 8. 

Portishead West 

Portland       West 

P0RT8LA1)E-BT-SeA         H. 

Portsmouth H. 

Prahran,  Victoria      A. 

Queen's  County L 

Qubenstown,  8outh  Atrioa     ..  Af. 


NAME. 

B.  MoKillop. 
H.  T.  Haynes. 
J.  W.  WaLihaw. 
J.  PatoD. 
D.  Barns. 
J.  Morgan. 
J.  E.  PiokaitL 
P.R.A.WiUoaghly. 
8.  J.  Newman 

A.  8.  Butterworth. 
J.  Murray. 

F.  H.  8miih. 

B.  8.  Henuhaw. 
A.  T.  Allen. 
P.  Muroh. 

W.  Galder. 


H.  V.  Wliite. 
W.  A.  Palliaer. 


Bamsbottom L.  &  0. 

Bamsoate       H. 

Rawmarsu     Y. 

Bawtenstall       L.  &  C. 

Bedoab Y. 

Bedditoh       M. 

Bbdrcth West. 

Beigate H. 

Benprlwshire  (Gonnty),  N.B.  ..  8. 

Betfobd M. 

Bhondda        W.S. 

Bhymney        West. 

Biohmond.  Surrey       U. 

Biohmond,  YoR&s Y. 

Booudalb       L.  &0. 

BOCHGSTER        H. 

Booh  FORD  (Bnral) H. 

BOTHERHAM Y. 

BowLEY  Bbois       ..  M. 

BUOELEY M. 

BUMOORN L.  &  0. 

„       (Bnral) L.  &  0. 

BUSHDEN            M. 

BUTHKRGLEN,  N.B 8. 

BuTLAND  (County)       E. 

Byton-on-Tynb     N. 

Saftron  Walden E. 

St.  Albans H. 

St.  Andrews,  N.B 8. 

St.  Panoras         Met. 

Sale         L.  &  C. 

Salford L.  &  C. 

Saltburn-by-the-Sea Y. 


T.  H.  Bell. 
T.  G.  Taylot 
J.  Bourne. 
J.  JoliDston. 
J.  Howcroft. 
A.  J.  Dickinson. 
T.  W.  Joyce. 

F.  T.  Clayton. 
J.  Murray. 

J.  D.  Kennedy. 
W.  J.  Jones. 
W.  L.  Murks. 
J.  H.  Brierley. 
T.  H.  Hailstone. 
S.  S.  Platt 
W.  Banks. 
H.  T.  Sidwell. 

G.  Jennings. 
W.  H.  Brettell. 
W.  E.  R*)ger8. 
J.  Wilding. 
W.  Diggle. 

W.  B.  Madin. 
8.  McBride. 
J.  Bicbardson. 
J.  P.  Dalton. 


A.  H.  Forbes. 
G.  Ford. 
W.  Watson. 
W.  N.  Blair. 
W.  Holt. 
J.  Corbett. 
G.  S.  L.  Bains. 
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TOWNS   AND   DISTRICTS 

REPRESENTED  BY  MEMBERS  OP  THE  j  ASSOCIATION. 


A    MtgnifieB 

Af. 

E. 

H. 

Ind.        „ 

L 

L.&C.   „ 


Abboad. 

Afbioak  Distbiot. 
Eastbbn  Distbiot. 
HoxB  Distbiot. 
Ikdiak  Distbiot. 
Ibish  Distbiot. 
Lanoashibb  &  Ghbbhibb 
Distbiot. 


Met.  9igtUfle$  Mstbopoutan  Distbiot. 

M.  „  Midland  Distbiot. 

K.  „  Northbbn  Distbiot. 

S.  „  SooTTisH  Distbiot. 

W.N.  ,.  W«LSHDiSTBiOT(North). 

W.S.  ^  „         „        (South). 

West.  „  WisTKBN  Distbiot. 

T.  ,,  Yobkshibb  Distbiot. 


TOWN. 


DISTBIOT. 
West 


Abxboabh 
Abbbdbkn 

Abbbgavbhny        Weet 

Abihodon        HL 

Abbam     L.  &  0. 

Aooboigton L.&0. 

AOTON       H. 

Alobbshot      H. 

Alnwick         N. 

Andotbb H. 

Annhbld  Plain N. 

Antbim  (Oonnty) L 

Abbboath,  N.B S. 

ABOTLLBmuB  (County) S. 

Abmaoh I. 

„       (County) L 

Ashbottbhb     M. 

A^»t-db-la-Zouou      ..       .     ..  M. 

ASHFOBD H. 

^      (Rural)     HL 

Abhton-undbb-Ltnk L.  &0. 

Asbton-on-Mbbset       L.&0. 

AsTOH  Manob       M. 

Atbkbstonb  (Rural) M. 


NAME. 

J.Williams. 
W.  Dyaok. 
J.  Haigh. 
G.  Wiiiship. 
G.  Heaton. 
W.  J.  Newton. 
D.  J.  Ebbetts. 

F.  C.  Uren. 

G.  Wilson. 
R.  W.  Knapp. 
T.  J.  Trowsdale. 
J.  H.  BretL 

P.  C.  Smith. 
M.  B.  McBeth. 
J.  C.  Boyle. 
R.  H.  Dorman. 
W.  Stringfellow. 
S.  Turner. 
W.  TerrilL 

A.  Sims. 

J.  T.  Earnshaw. 
V.  Button. 
G.  H.  Jaok. 

B.  J.  Coleby. 


Athbbtoh       L.  &0 W.  dough. 


Athlonb  (County) 
Auckland,  Nbw  Zbalakd 

Audlbt 

Atb 

ATBsniBE  (County) 


L.&C. 

I. 

A 

M. 

S. 
S. 


F.  H.  Grimshaw. 
0.  J.  Mulvany. 
W.  E.  Bush. 
T.  Bibbey. 
J.  Youn^. 
A.  Stevenson. 


Balbt  with  Bkxthokpe 

BUiLTMBNA       

BaHBT7BT 

Bangob,  Ca  Down 

Babking 

Babnbs 

Babnstaplb    ..     .,     .. 


T 

L 
HL 
I. 
H. 
H. 
West 


G.  GledhiU. 
H.  O'Hara. 
N.  H.  Dawson. 
E.  L.  Woods. 
0.  F.  Dawson. 
G.  B.  Tomes. 
E.  T.  Saundazs. 
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TOWN.  DI8TBI0T. 

Babbow-in-Fubness      L.  &0. 

Babry      W.8. 

Babton-upon-Ibwkll  (Rural)     ..  L.  &  0. 

BA8F0BD  (Rural) M. 

„       (Highways)     ..  M, 

Basingstokb H. 

Battebsea Met 

Beooles E. 

Beokbnham H. 

Bbdfobd H. 

Bedfobd  (Oounty)       H. 

Belfast         L 

Bblpbb M. 

„      (Rural) M. 

BSNWELL           .          N. 

Bebkshibe  (County) HL 

Bebmondset         Met 

Bebwiok-on-Twbed     S. 

Bebwiokshibb  (County),  N.B.    ..  8. 

Bethnal  Gbben Met 

Beteblet        Y. 

(Rural) Y. 

Bkzhill H. 

Bbxley H. 

BiDDULPH          M. 

Biggleswade H. 

„            (Rural) H. 

BlLSTON M. 

Binqley Y. 

BiBKENHEAD L.  &  0. 

BiBMINGHAM M. 

Bishop's  Castle M. 

Bishop's  Stobtfobd      H. 

Blaoebubn     L.&0. 

Blackpool      L.  AC. 

Blaokwell  (Rural)     M. 

Bloemfonteik,  South  Afbioa  ..  Af. 

Blyth  and  Cuckney  (Rural)    ..  M. 

BOONOB H. 

Bombay   ..             Ind. 

Bo*NB68,N.B S. 

BOOTLE L.  &C. 

Boston,  Lings E. 

BouBNE  (Rural) E. 

BOUBNEMOUTH H. 

Bbaokley       M. 

Bradford       Y. 

Bbadford-on-Avon      West 

Bbaintbee     E. 

Bbeoon W. 

Bbentford     H. 

Bbidgend       W.S. 

Bbidowateb West 

Bbidgwateb  (Rural) West 

Bridlington Y. 

(Rural) Y. 

Bbibrfield L.  &  0. 

Bbieblby  Hill      M. 

Bbighovsb      Y. 

Bbisbane,  Queensland        ....  A. 


NAME. 
J.  W.  Smith. 
J.  C.  Pardee. 
0.  0.  Hooley. 
S.  Maylan. 
G.  W.  Hawley. 

F.  R.  Phipps. 

T.  W.  A.  Uayward. 
T.  O.  Cudbird, 
J.  A.  AngelL 
N.  Greenshields. 
W.  H.  Leete. 
H.  A.  Cutter. 
T.  Fenn. 
R.  C.  Cordon. 
W.  P.  Pattiflon. 
J.  F.  Hawkins. 
R.  J.  Angel. 
R.  Dickinson. 
T.  R.  Atkinson. 
E.  £.  Finch. 
J.  G.  Smith. 

E.  Picker. 

G.  Ball. 

W.  T.Howse. 
S.  Gibson. 
T.  Cockrill. 
J.  O.  Jones. 
J.  P.  Wakeford. 
H.  Bottomley. 
C.  Brownridge. 
H.  E.  StUgoe. 

A.  Hamar. 
R.  S.  Scott 
W.  Stubbs. 
J.  S.  Brodie. 
H.  Silcock. 
H.  F.  Peet 

F.  Hopkinson. 
O.  A.  Bridges. 
J  Hall. 

J.  P.  Lawrie. 

B.  J.  Wolfenden. 

G.  E.  Clarke. 
A.  J.  Metcalfe. 
F.  W.  Laoey. 
A.  A.  Green. 
J.  H.  Cox. 

A.  S.  Wootton. 
H.  H.  NaiikiveU. 
H.  LI.  Griffiths. 
N.  Parr. 

M.  Williams. 
F.  Parr. 
W.  A.  Collins. 
E.  R.  Matthews. 
S.  Dyer. 

B.  HaUte&d. 
J.  L.  Harpur. 
S.  S.  Haywood. 
J.  Kemp. 


REPBESENTED  BT  MEMBBB8. 


TOWN.  DISTRICT. 

Wakimworth  (Eastern)       ..     ..  Met 

„            (Western)      ..      ..  Met 

Wanstbad      H. 

Wantaob       H. 

Wabs       H. 

Wabminstbb West. 

Wabwigkbhibb  (Ck>anty)      ....  M. 

Watbbiobd L 

n         (County) I. 

Waterloo      L.&C. 

Watfobo        H. 

Wath-upon-Dbabnb     Y. 

Wbaldstoxx H. 

Wbllinqbobouoh M. 

Wxmblbt        H. 

West  Bbomwioh M. 

West  Habtlepool       N. 

West  Maluho  (Band)       ....  H. 

WxsmniflTEB        Met 

Webtok-supeb-BIabb West. 

WEYMoirrH  AND  Meloombe  Beou  West. 

Whttohuboh M. 

Wbitehaybk N. 

WlOKLOW          L 

Wa>XE8 L.  &C. 

WlLLEMHALL M. 

WiLLEBDEN       H. 

Wbjjhqton  Quay       N. 

WnjisLow      L.  &  C. 

Wimbledon H. 

Wikghesteb H. 

(Bnral)         H. 

WlEDEBMEBB L.  &  C. 

WnrDSOB H. 

Wdvtoh H. 

Wob:inoham M. 

WOLVEBHAMFTOV M. 

Wombwell     T. 

Wood  Gbebv H. 

Woodford     E. 

WooLwioH      Met 

WOBOESTEB M. 

„          (Ooantj) M. 

WOBXSOP M. 

WOBTHIlffO        H. 

WoBTLET  (Bond) T. 

Wbbxham  (Bond)        W.N. 


NAME. 

H.  J.  Marten. 
P.  Dodd. 
J.  T.  Bressey. 
W.  Hanson. 
H.  F.  HilL 

C.  H.  Lawton. 
J.  WUlmot 
M.  J.  Flemiug. 
W.  E.  L.  Duffin. 

F.  8.  Yates. 

D.  Wuterbonse. 
H.  C.  Poole. 
H.  Walker. 

£.  Y.  Harrison. 
C.  B.  W.  Chapman. 
A.  D.  Greatorez. 
N.  F.  Dennis. 
J.  Marshal]. 
J.  W.  Bradley. 
H.  Nettletou. 
W.  B.  Morgan. 
M.  Sowden. 
£.  E.  StiYen. 
J.  Pansing. 
J.  8.  Sinclair. 
T.  E.  Fellows. 
O.  C.  Bobson. 
J.  F.  Davidson. 
A.  8.  Cartwright 
C.  H.  Cooper. 
W.  V.  Anderson. 
Q.  E.  Carter. 
C.  E.  Hines. 

E.  A.  Btidkland. 
J.  H.  Soott 

C.  W.  Marks. 

G.  Green. 

J.  W.  Harrison. 
C.  J.  Gunyon. 
W.  Farrington. 
J.  R.  Dixon. 
T.  Caink. 
J.  H.  Garrett 

F.  8.  Whittell. 

F.  Boberts. 

G.  E.  Beaumont 
J.  P.  Eyans. 


Yobk 
Yo] 


East  Biding 
North  Biding 


Y. 
Y. 
Y. 


A.  Creer. 
A.  Beaumont 
W.  G.  Bryning. 


e  2 


lii 


ASSOCIATES. 

*  Tho9e  AuocicUes  aaaifui  to&OM  name$  a  dor  U  placed 

iMve  obtained  tke  oerliflMUe  of  the  A»tooiation. 
Q  ngnifiet  eleded  a$  Qraduaie. 
TA  transferred  to  Ajuoeiate  Clou. 

Dtte  of  Election 
and  TYaiwfer. 

1906  June  28  •Ash,  H.  J Chief    Engineering 

Council  Offioes,  Nuneaton. 

1901  Oct   19    AsHBEE,  W Divisional  Snnreyor,  MiddletBZ 

G.C.    BriAnide,HaiiweIUW. 

1906  May  26  *Ballard,  W.  E Assistant     Engineer,    GonBefl 

Offices,  Kin^B    Heath,  neir 
Birmingham. 
1904  Sept.  17    Bell,  G.  D.,  B.So.  (Vict.)     ..     Borough      Engineer's      OfBea^ 

Barrow-in-Fomefls. 

1906  Dec.  15    Belsher,  B.  J Assistant    Borough    Engineer, 

Stepney. 
01897  July  81  X^Bentlet,  J.  H.,  A.  M.  Inst    Deputy     Borough     Enginesr, 
TA1901  Oct   19/      G.E.  Town  Hall,  Oldhaoi. 

,!l^g;ra*B-.H.  Starr       ^^  «i^".=;  «^^ 


TSNn*}*B°«"'J De^yajrreyor.Pubiicbffl-., 

1903  Jan.  17  *Booth,K  W.,A.M.InBtO.E.  Engineering    Assistant,   Town 

^ifioo  T^i^iA^  Hall,  Croydon. 

^^{^1  j^f^grBBAD8HAW,A.S Deputy  Borough  Engineer,  Bed- 

'  ford. 

tSjZS'Bbisooi^J.T "^^tL^^a^r"'     "^"^ 

1903  July  25  *Bromlt,  A.,  A.M.  lust  O.E.      Assistant  Engineer,  Town  Hall, 

Croydon. 

1902  Jan.  25    Bbookbb,  A.  E Assistant     County     SurveyoTt 

Worcester  G.C.  Breedon 
Cross,  King's  Norton,  Bir- 
mingham. 

1902  Jan.  25    Brown,  H.  A Assistant    Borough    Sunr^yor^ 

Town  Hall,  Fulham,  S.W. 

1904  May  28  '''Burton,  W.  E.  H.,  As800.M.    Chief   Engineering   AssiBtant, 

Inst  GJB.  County    Architect* a     Office^ 

Wakefield. 

1904  Sept   1    Carson,  W.  H.,   Assoc.  M.    City  Engineer's   Office,   Glas- 

lubt  O.E.  gow,  N.B. 

1904  May  28    Carter,  E.  W.  A. Assistant  City  Surveyor,  Guild- 
hall, Gloucester. 

«,?iS2  ^^f*  ft^l*0AT0HP0LE,  H Deputy     Engineer,       Council 

tt^t  mJI  V^  ^^  Finchley. 


ASSOCUTES.  liii 

Date  of  ElecUon 
and  TiuDflfer. 

^®j^  ^p^ji^Vclaypooli^A.  H.,  A.M.Iii8t.    District   Sorveyor,   63    Queen 
^        '       G.E Square,  Bristol. 

•A^i^l  S^  jn^CLEwa,  C.  A Engineering  A88istant,Borough 

:ti  «S?  ?.tf;  9Q  Suryeyor's  Office,  Derby. 

TAlS^  Jan    251* ^^^^^'^^•^•♦^•^•^"®*-^-^-  ^P"*y  ^^^  Engineer.  Town 
*  Uall,  Carlisle. 

1905  May  27    Collins,  H.,  A.  M.  Inst.  C.E.    Deputy  City  Engineer,  Norwich. 

.^Aioni  rk«f*  larCoLLis-ADAMflON,  A.  0.        ..     Assistant    Borough    Engineer, 
TAiaui  ttet.   lyj  Horusey,  N. 

1904  Oct.   11     Connor,  C c/o  W.Kennedy,  Ltd.,  25  Vic- 

toria Street,  Westminster. 

1903  May  16    Cookb,  J.  E Assistant    Borough    Engineer, 

Town  Hall,  Isling^n. 

SS'i!*^'™'^-^ ^xran^ra^"-" 

TAl9^  Nov  8  }'^^^^'^ District  Surveyor,  Town  Hall, 

Aioni    A««.'  qa!\  Portsmouth. 

TA1901  Oct   19/ ^^  ^- ^ City  Surveyor's    Office,    Man- 

1905  Mar.    4  *Cox,  C.  L Assistant  Engineer,  Municipal 

Offices,  Colombo. 

1902  Jan.  25    Cbook,  W.  E Chief    Engineering    Assistant, 

Middlesex   C.C.     GuUdhaU, 
Westminster. 

1906  Nov.    3    Oboss,  W.  G Assistant    Borough    Surveyor, 

Tunbridge  Wells. 

1901  Oct   19  *Cboxfobd,  O.H Chief    Engineering    Assistant, 

Town  Hall,  Wood  Qreen,  N. 

TA1905  mS^  ^}*I>ebn»t,  W.,  A.M.  Inst  O.E.     Borough  Engineer's  Office,  Bir- 
^      ''  kenhead. 

1904  Aug.  19    Db  Kbbtsbb,  H.  K.      ..      ..     District    Engineer,    P.  W.  D., 

Colombo,  Ceylon. 

G1891  Sept  12\*DoLAMOBE,  F.  P Deputy      Borough     Engpineer, 

TA1902  Sept  6  /  Bournemouth. 

1904  Aug.  12    Donald,  B.  B.,  A.M.Inst.C.£.    Resident     Engineer's     Office, 

Sewage  Disposal  Works,  Hud- 
dersfield. 

1906  June  28  *Drb8Dkn,  W.  J Chief   Engineering    Assistant, 

Town  Hall,  Battersea. 

T!}^jJISeS*^»»'»-H-   ••     ••     ••      ••     Aigistant    Borough    Engineer. 

'  Soutnena-on-Sea. 

TAlSm  Dec!  7^}**i*J'«>N,  D.,  A.MJn«tC.E.  Deputy     Borough      Engineer, 

Aifiofi  uttM    loi  West  Bromwioh. 

TAl^  Jan!  25f  ^^^*^^*'  ^-  ^ Surveyor,  Rural  District  Council, 

'  K'iynsham.  BristoL 

1904  Aug.  27    Forbes,  W Burgh  Engmeer's  Office,  Edin- 
burgh, N.B. 

^Xaiy-^-^'H.H.       K^^tjr^^r,    ^ro^ 

worth.  215HighRd.,Balham. 


liv  ASSOCIATES. 


Date  of  Flection 
and  Tnuitfer. 

Ji\^\  rSlT  ?qVfowlm,  W.,  A.M.  Inst  O.E.  Chief  Aanrtani,  Borough  fti- 

TA1901  Oct.   19j  gineer'B  Office,  Keighlej. 

TllfloaSSf  mW^'*^ Aisiitant    Borough    Sorveyof, 

TA1902  Jan.  25)  Town  HaU,  Hammer8mith,W. 

P1903  Mar.  21    Galbbaith^  A.  B.,  A.M.InBi  District  Surveyor,  Town  Hall, 

G.EX  Portsmouth. 

1905  June  22  ^QAincAOB,  E.  J Borough     Surreyor^s      OfBoe, 

Dudley. 

TAmsJan    n}*GoDFBiT,C.H.,A.M.InfltC.B.  Assistant  Engineer,  Municipal 

''  Offices,  Shanghai. 

1905  June  22  *GooDB,  W.  J Divisional  Purveyor, Shropahirsu 

Wellington,  Salop. 

.r!i?^  S!°;  in}*<3»ooi>reLLOW,  H. Chief  Engineering   Assistant, 

t}^  ^J  iSl  Town  Htll,  SouOiport 

«*  iSw  t!;?;  1  a  [♦Gordon.  J.,  A.M.  Inst.  O.B.  Assistant      Burgh      Surveyor, 

TA1902  July  lOj  Aberdeen,  N.B. 

1903  July  25    Gbat,  A.  B Engineering  Assistant,  Conndl 

House,  Birmingham. 

n.?lSm  rw'  jQW»»^^oo».J-PMA.Bi.Inst  Deputy     Borough      Surveyor, 

TA1901  Oct.   19i       ^  jj  rf^^^  jj^l^  Burnley. 

1904  Aug.  9      Gbbio,J.  M.  M 7  Hartington  Phioe,  Carlisle. 

1902  Mar.  22    Hadfuld,  W.  J ..  Deputy  City  Surveyor,  Town 

«ifiQ7  T««*.  iQ\  ^^>  Sheffield. 

«  iSi  r^?    iorHAiOH,W.H.,A.M.Inst.C.E.  Chief    Engineering    Assistant, 

TA1901  Oct.   19J  rp^^jj  jj^jj^  Cardiff. 

1903  June  6      Harding,  H.  W Chief   Engineering   Assistant, 

niAQQ  rvit    9n  City  Engineer's  Office,  BristoL 

n.AiqS^9\ri;fnrHABPEB,A DoDuty     Bowugh      Surveyor 

TA1902  May  10/  f^^^     ^^^^  g^     Helen's, 

Lanes. 

1906  Mar.  3    *Ha8KINS,  W.  J Assist.  Superintendant,  P. W.D., 

Singapore,  S.S. 

1903  June  6      Hxap,  H.,  A.  M.  Inst.  C.E.  . .  16  Manor  Avenue,  Grimsby. 

m?i22n  A*^:  JIVh^ath,  J.  B Assistant    Borough    Surveyor, 

TA1905  Apr.  /»J  Burslem. 

1904  Aug.  26    Hkndebson,  B.  T City    Engineer's    Office,    City 

Chambers,  Glasgow,  N.B. 

tSdS.Is}*^'''""'^ Borough  Boad  Surveyor.  Soath- 

1905  Jan.  28    Hipwood,  J.  W.,  A.  M.  Inst  Chief  Assistant,  Borough  Eng. 

C.E.  Office,  Southend-on-Sea. 

J^^^^^^'^]mohLOWAY,W.C Chief   Engineering   Assistant, 

TA1902  Mar.  22j  Council  Offices,  Kettering. 

-^iSI  v^!j  Qn*J«»™^8.»-J Chief   Assistant,    Town    Hall, 

TA1902  Nov.  8  j  Portsmouth. 

J*iaA?  ?i^®  }al*JKBBAM,  G.,  A.M. Inst. C.E.  Assistant  Surveyor,  TownHall, 

«i^  i^L  \t{  Walthamstow,  N.B. 

np^iSo  T«n   o^^JoHNSTON,  K.  W. Deputy     Borough      Engineer 

TA1902  Jan.  25/  f^^  ^^  Birkenhead, 


ASSOCIATES.  Iv 


Dito  of  ElectioD 
and  TnnafSMT. 

•?i21i  iSl?  ?«Wo"«»  H.  O AssiBtBiit    Borough    Engineer, 

TA1904  Mar.  26j  Folkestone. 

1902  May  10    Km,   A.])lL,  B.  So.  (Vict.},    Agsistant    Borongh    Engineer, 
A.M.  Inst  OJS.  Town  Hall,  Warrington. 

-?iSS'f2!f  ?Ki*KnM«,  W.  H.  G.,  Absoo.  M.    District  Surveyor,  Bristol. 
TA1906  uec  15  j         jjjjj^  Q  J, 

1906  Mar.  3    ^Kdineab,  0.  F.  A City  Chambers,  Edinbnrgh. 

1904  Feb.  27    Kibbt,  H.  0 Town  Engineer's  Department, 

Pretoria,  Soath  Africa. 

1901  Deo.  7      Labhmobi,  E.  W.,  Assoc  1L    District   Surreyor,  Alma  Yale 

Inst  C.E.  Boad,  Clifton,  Bristol. 

tIisSiSJ^Is}*^^™'^-® District  Eng.,  Jaffna,  Ceylon. 

J^\^  5Jf7  Ji|*LiaifER,  A.  B.,  A.MJnstO.B.    Assistant  Engineer,  Town  Hall, 
TA1901  Oct  l»j  Edmonton. 

1904  Sept  6      MoInhbs,  D City    Engineer's   Office,  Glas- 
gow, N.B. 

1902  Not.  8      MoKsHzn,  L.  S.,  A.MlnstC.E.  District   Bnrveyor,   63    Queen 

Square,  BriatoL 

1903  Mar.  21    MANNurG,  W.  B.,  A. M.Inst    Assistant    Borough    Surveyor, 

C.E.  Town  Hall,  Chelsea. 

1904  Aug.  4      Mabb,G.  E District  Offices,  Hamilton,  N.B. 

1903  Jan.   17    Marshall.   L.   P.,  M.  Inst    Northern  Outfall  Works,  Beok- 

C.E.  ton,  E. 

-.*122?  ^  5H*MiLLKB,  G.  F Chief  Assistant  Borough  Engi- 

TA1901  Dec.  7  j  jj^^g  ^gg^^  Hastings. 

-*JS?  S!f  *  IIVmitchkll,  G Tofany  Storage  Beservoir.Kilco 

TA1901  Oct   l»j  Poet  Office.  Co.  Down,  Ireland. 

lurgh  Engine 
burgh,  N.B. 


1904  Sept  19    MoRBisoir,  A.  W. Burgh  Engineer's  Office,  Edin- 

•     \  N.r 


Aug.  24\»Tg_^__  J  Chief     Assistant     Engineer's 

t  Nov.8  /  ^■^^■•'' Department     Town     HaU, 


01901 
TA1902 

Waithamstow. 


1904  Aug.  17    Oliybb,J.  B Bureh  Engineer's  Depcurtment 

Edinburgh,  N.B. 

TAl^  Ju?y  loh^"™"^^''^-'^-*^'^'^^'^*     ^^'^eering   Assistant,    Town 

«?1225  nY'  ^1*Pab»»  J-  E..  A.M,InstC.E.  ..     Chief     Assistant     Engineer's 
TA1904  Oct.  29j  Q^^  Handsworth,  Birming- 

ham. 

1904  Sept  5      PATEBSoir,  J.  B Deputy  Burgh  Surveyor,  Par- 

tick,  N.B. 

,!l!2^iSr^}*^'-.W A^Ut^jt    ^r^^   B^e^ 

StaffiL 

1906  Jan.  20  *Pcbkikb,  G.  S Assistant     Surveyor     to     the 

Urban      District      Council, 
Teddington. 

-?1S5  ft?'  JoW««w».  J Engineering  Assistant  Council 

TA1901  Oct   19i  g^,^^  Bfrmingham. 


iTi 


A880CUTE8. 


Due  of  Ktocdoo 
and  Transfer. 


Ol89y  CJct.   21Up,  ^^^  iTAitfi^^B. 
TA1904  June  25/  ^^^^^^  ^  -  '^  »•  Id«-  O.E.       Borough     Engineer's     Offioe 

Leioester.  * 

1903  Dec.  12  ^Race,  A Chief  AwUtant,  Boroogb  Eo- 

gineePa    Office,    Riprow-ia. 
Furnees. 
1902  3rar.  22    Ranbom,  W.,  A.M.  InatCK     Chief  Aaawteot  Sun^ey^r,  Ww- 

1904  Aug.  31     Reid,M BurKh  Engifjeers  Office.  Pki». 

1906  May  26  •RoBivsoN.W.P..  B.8c(Viot),    CJArenoe    Houbp     The    PetL 
Aiwoc.  M.  Inst  O.E.  I^urhoiu. 

t!i904  Mw?  26)*^^*=^'^"'  ^-  A.M  Jn8t.0.E.  CouncU  HouBe,  Birmingham. 

1902  Nov.  8      RowBOTTOM,  J Chief  Assistant,  Boroogh  Su^ 

▼eyor's  Office,  Aahton-undsr- 
Lyne. 

1903  June  6      Sadler,  F Deputy      Surveyor,      Coanefl 

Offices,  Acton. 

»Al 90^  May  ?o}*^^''*^"'  ^"  ^^  ^^^-^^^  <^^    Engineering  A«.«Unt.  C^undl 
"  iiouse»  Birmiitf^ham, 

1902  Not,  S    ^SHAo&Lrroy,  W,,   AM.  Inst,    Cbtef  A^eihtint,  Bott»ngh  Eq- 

1905  May  27     Bukbfeen,  A,  O.,  A.M.  Inst.    Cbief  Asaiatiiiu   Bomu|^fa   Eih 
C,E.  gineer^j^  Office,  Bovtr. 

^tl^  R^  laWLAraB,  P.  J ,     .4i*«Uant  Survnynr,  Town  R*ll, 

TAiiwi  uot.   la/  Camberweli,  aR 

1904  May  28  •S^rra,  O.  P. Aasistaiit    Bomigli    En^iDter, 

Town  Hall  Gweuwich. 

19€e  Apr.  28    Smith,  H.  J.  T.     Awutent  Eti^iit^r,  MtmidpaJ 

Office^  Cnkntta.  - 

1901  Dwj.  7      Sfueb^F.  AV.,      ..      ,.     .      C}jHrA«iiftiDi,aijE:nj^tiQ«r1|« 

OiU^Yoft  1H 

1904  Aug.  22     StW^MElf,  T.  M,      _       _      ^      fiW-ir^  (>«»(▼  s^  aa&ainn,  N,Ji 

TA1904  Feb.  27/       (,f..    "•  .^nte..-  Wttford 

i9<M  Apr  30    tip^-  ^ 


ASS00IATE8. 


Ivii 


Date  of  Election 
and  Transfer. 

1905  Jan.  28    Waldbam,  B.  E. 


O1904  May  28UwAiTnw   T   R 
TA1904  Deo.  3  /  ^^^^«>»»  ^  » 

1905  Sep.  23    W abd,  A.  W.,  A.M.  Inst.  C.E. 
1903  July  25  ^Watmore,  Jas 

tS  M^r*  L°}*^-«'  J-  S-.  A.M.  Inst.  C.E. 

01902  July  10\*Whitakbb,  G.  H.,  A.M.In8t 
TA1905  Jan.  28/      C.E. 

1903  May  16    White,  W.  H.  J.,  A.M.Inst. 
C.E. 

^^  Feb!  ^}*WiBBEBL.Y, J.,A.M.InstC.E. 
1902  Mar.  22    Williams,  H.  B 

1902  Jaly  10    Willlaus,  J 

^t^^ilY^^^-''''-^ 

1906  Apr.  28    Williams,  S.  O.,   Assoc  M. 

IdsI  O.E. 
«a8e6  Jiiiie80\*WiLLi8,  E.,  Asson.   M.  Inst 
U9{^1  D*fc,  7  /       C.E. 

1903  June  6       WiL»OEf,   A.*    B-8c   ^Lond.), 

Assoc.  M.Iiist.C.B. 


Assistant  Borough  Engineer, 
Town  Hall.  Woolwich. 

Borough      Engineer's      Office, 

Torquay. 
Assistant    Borough    Engineer, 

Northampton. 
Assistant     Surveyor,     Coonoil 

Offices,  Aldershot. 

Chief  Assistant,  Borough  Sur- 
veyor's Office,  Halifax. 

Chief  Assistiint,  Borough  En- 
gineer's Office,  Sunderland. 

Deputy  Borough  Engineer, 
Town  Hall,  Cheltenham. 

Engineering  Assistant,  Munici- 
pal Offices,  Plymouth. 

Chief  Assistant,  Borough  En- 
gineer's Office,  Workington. 

Assistant  Borough  Surveyor, 
Town  Hall,  Hampstead,  N.W. 

Deputy  Borough  Engineer, 
Todmorden. 

Assistant  Bugineer,  Municipal 

Offices,  Singapore,  S.S. 
Chief    Engineering   Assistant, 

Council    Offices,    Willesden, 

N.W. 
Depto.  Via  y  Obras,  F.  C.  Sud., 

Buenos  Aires. 

District  Surveyor,  63  Queen 
Square,  Bristol. 

Assistant  Borough  Surveyor, 
Town  Hall,  Rochdale. 

Assistant  Borough  Engineer, 
Buiy. 


Iviii 


GRADUATES. 


AU  GradwUet  hiM  the  (hrUfiMie  of  the  AsmxrioHon, 


Date  of  Election. 

1906  April  28    Ain>BEW8,  S.  H 28     Penhant     Boad,     Sooth 

Hackney,  N.E. 

1893  Oct  2      Ball,  J.  B.,  Bi.  Inst  OJE.  ..     EnKlneefs  Office,  L.D.  A  E.C 

Bailway,  Chesterfield. 

1905  Jane  22    Barker,  H.  W Coanoil    House,    Handsworth, 

Birmingham. 
1890  Kar.  29    Batlet,  G.  H.,  A Jf.In8tO.E.    19  Cooper  Street,  Manchester. 
1897  July  31    Beard,  £.  T.,  M.  Insi.  O.E. . .     4  The  Crescent,  ScarboroiiglL 

1906  June  28    Beaumont,  B.  H Greno  Lodge,  Gzenoside,  near 

Sheffield. 

1906  Deo.  15    Bell,  G.  H. 87  Glaiimor  Crescent,  Swansea. 

1906  May  26    Bentlet,  W 468  St.  Helens  Bead,  Bolton, 

Lanes. 

1902  Mar.  22    Berrinotoh,  £.  E.  W 28  Victoria  Street, Westminster, 

S.W. 

1903  Dec.  12    Birr,W.  J.  B Municipal  Offices,  Harrogate. 

1900  June  16    BLAKEWAT-PaiLLiFt,  B.      ..     City    Kngineer^s   Office,  West- 

minster, S.W. 

1901  Aug.  24    Blamohard,  B.      Town  Hall,  Leicester. 

1889  June  8      Blizard,  J.  H.,  A.M  JnatCE.    LanBdowneHou8e,Southampton. 

1905  Jan.  28    Bradley,  C.  G Borough     Engineer's     Office, 

Leigh. 

1896  June  25    Bruce,  W Burgh       Engineer's       OiBoe, 

£2ainburgh. 
1889  July  4      Brtams,  J.  G.,  Assoc.  M.  Inst    Sectional    En^neer,    Palermo 
O.E.  Station,  F.C.P.,Baenos  Aires. 

1905  May  27    Bull,  E.  M. Council  Offices,  Finchley,  N. 

1899  June  29    Burgess,  B.  W Town  Hall,  Stratford,  E. 

1903  June  6      Butler,  H.  L Surrey    House,    Surrey    Lane, 

Battersea. 

1905  June  22    Butler,  B "  Woodthorpe,"  Prospect  Bead, 

Tunbridge  Wells. 

1904  June  25    Burr,  E.  E.  W Council  Offices,  Birmingham. 

1905  Deo.    9    Buttbrworth,  G.  L Surveyor,  Isle  of  ThanetU.D.C^ 

Birohington-on-Sea. 

1902  July  10    Button,  F.  E City    Surveyor's    Office,  Man- 

chester. 

1906  June  28    Caplen,  L Bnsthall.  Tunbridge  Wells. 

1903  Dec.  12    Carter,  S.  F.  B Town  Hall,  Hounslow. 

1897  June  19    Cartledoe,  J.  & Assistant     Surveyor,     District 

Council  Offices,  Barnes,  S.W. 

1906  May  26    Castle,  J.  H 27  Highbury  Park,  Highbury.N. 

1906  Dec.  15    Cathoart,  A.  B 4  St.  Mary's  Square,  Paddings 

ton,  W. 

1904  May  28    Cattlin,  O Borough  Surveyor's  Office,  197 

High  Holbom,  W.C 
1904  Dec.  8      Clarke,  B.  E Public  Offices,  Arnold,  Notts. 

1894  July  7      Clego,  U.,  A.M.Inst  O.E.  ..     Surveyor  to  the  Urban  District 

Council,  Felixstowe. 

1903  Dec.  12    Cochrane,  J 15  Ure  Place,  Montrose  Street, 

Glasgow. 


GRADUATES.  ilx 

Date  of  Election. 

1906  May  26    Conwat.  F.  J.  K Borough     Engineer's     Office^ 

Town  Hall,  Birkenhead. 

1906  Dec.  15    Couzbns,  B.  H City  Engineer's  Office,  Carlisle. 

1904  May  28    Cowubhaw,  H.  H.        ..      ..43  Lennard  Road,  Penge,  8.E. 

1904  Jan.  23    Cox,  C.  E Windmill  Hill,  Cradley.  Cradlef 

Heath. 
1906  Jan.  20    Cbabb,  EL  B Council  House,  Birmingham. 

1897  June  19    0BB8WKL^  W.  T 11  Victoria  Street,  8.W. 

1906  Sept  22    Cbiswell,  W Contractor's    Office,     Derwent 

Valley  Waterworks,  Bamford, 
Sheffield. 

1892  July  11    CB088,  F.  W.,  A.M.  Inst  C.E.    *"  Iiigleside/'     Clifton      Eoad, 

Sutton  Coldfield. 

1905  June  22    Obobs,  W.  G 25  Arundel  Road,  Tunbridge 

Wells. 

1903  June  6      Cubitt,  H.  W County  Hall,  Spring  GardenB» 

1905  Jan.  28    Dabbt,  A.  E. 194  Rishton  Lane,  Bolton. 

1906  Jan.  20    Darby,  H.       1  Leighton  Road,  Ealing. 

1901  Jane  8      DAyiDOi,  W.  B.,  Absoo.    If.    London  County  Council  Offices, 

Inst.  C.E.  19  Charing  Cross  Road,  W.O. 

1902  July  10    Dawkihb,  F Borough      Suryeyor's     Office,. 

Bournemouth. 

1902  July  10    DxBLBT,  G.  P Bioushall,  Amblecote,  Brierley 

Hill,  Stafb. 

1898  June  30    Durr,  J.  P 1  W(K)d:iide    Terrace,    Nelson, 

Lancashire. 

1904  liay  28    Dbapeb,  J Council    House,    Hands  worth, 

Birmingham. 

1903  Oct    17    Duncan,  L.G 10  Hunoyer  Buildings,  South- 

ampton. 

1906  May  26    Eatbs,  T.  W '*  Thornlefi,"     Beeches     Road^ 

West  Bromwieh. 
1906  Deo.  15    Edwabds,  J.  H 9  Talbot  Road,  Wrexham. 

1898  Dfcc.  17    Essex,  E.  H.,  A.M.In8tO.E.     Town  Hall,  Ley  ton,  N.E. 

1905  May  ^27    Fabrab,  W Town  Hall,  Todmorden. 

1886  Sept  11     Fbnton,  W.  C 14  St  James'  Row,  Sheffield. 

1900  June  16    Fishbr,  R 37  Inman  Road,Harle8den,N.W. 

1903  July  25    Fobd,  J Lower  House,  Branscombe,  Ax- 
minster. 

1903  Feb.  21     Fostkb,  J.  W Town  Hall,  Bradford. 

1903  June  6      Fostbb,  W.  A Park  View,  Manchester  Road, 

Accrington. 

1903  June  25    Gettinos,  S.  S.,  Assoc.  M.    Resident     Engineer's     Office^ 

Inst  C.E.  Waterworks,  Moreton-in-tbe- 

Marsh,  Gloa 

1899  June  10    Gibson,  W.  S **Eyeritta,"     Finchley     Lane, 

N.W. 
1888  July  12    Glass,  S.  N.,  A.M.  Inst  O.E.     16  Ravenscroft  Road,  Chidwick. 

1905  Jan.  28    Goddabd,  F.  B 87  Cioada  Road.  Wandsworth. 

1906  Dea  15    Goldsmith,  W.  H.       ..      ..     Town  Hall,  Hull. 

1905  June  22    Gbbemhill,  F.  G '' Moorhayen,"  Headstone  Road, 

Harrow. 

1906  May  26    GBirFiTHS,  H Borough      Suryeyor*s     Office, 

Crewe. 
1898  Jan.  15    Gbdilet,  F.  O Depot  Barracks,  Harwich. 

1904  Dec.  3      Gbote,  A 1  Park  field  Terrace,Stourbridge. 

1905  June  22    Gunsox,  E.,  A.M.  Init  O.E.     o/o  Grindlay  &  Co..  Calcutta. 


Ix  GRADUATES. 

Date  of  Election. 

1905  June  22    Hadfield,  J.  B Borough  Surveyor's  Office,  Bed- 

ford. 

1904  Jan.  23    Harkniiss,  J 20  Duke  Stx«et.  E<lmbargh. 

1901  June  27    Harlow,  W.  W.  B.,  Assoc.    City  Engineer's  Office,  Oarliale. 

M.  Inst.  C.E. 
1901  June  8      Harbis,  K.  J.  S Borongh  Surveyor,  Wisbech. 

1906  Mar.    3    Harrison,  J 53  Ormerod  Boad,  Burnley. 

1903  June  25    Harbison,  P.  T Town  Hall,  Fulham. 

1905  Oct.  28    HASifALL,  J Besident     Engineer's      Office, 

Western  Valleys  (Hon.) 
Sewerage  Board,  Basaaleg, 
Mon. 

1904  May  28    Hatton,  J      1  Mill  Cliff,  Buxton,  Derbyshire. 

1893  Jan.  14    Hbllawell.  O Town  Hall,  Withington,  Man- 
chester. 

1906  June  28    Hbwes.  G.  W 27  Williams  Boad,  Burnley. 

1906  Dec.  15    Hewitt,  A.  C -Nutfield,"  Scarborough  Uoad, 

Filey,  \ork8bire. 

1896  June  25    Hills,  O.  C 360  Mare  Street,  Hackney,  N.B. 

1900  June  16    Hobson,  E 117     Oakland     Boad,     Hills- 
borough. Sheffield. 

1906  Mar.    3    Holden,  B.  B Town  Hall,  Oldham. 

1888  July  12    Houohton,  J King's  Heath,  Birmingham. 

1904  Oct.  29    Howell,  H.  H 63  Queen  Square,  Bristol. 

1903  Jan.   17    Howells,  D.  P 16  Bope walk,  Neath,  S.  Wales. 

1899  June  10    Hutohings,  W.  A Springfield    Brewery,   Wolver- 

hampton. 

1904  Dec.  3      Hctohinson,  H.  F 2  Queen's  Boad,  Chorley. 

1908  Dec.  12    Jacques,  H.  S Municipal  Offices,  Cheltenham. 

1906  Dec  15    Jbnkinson,  F.  C 29b  High  Street,  BotherhauL 

1905  Jan.  28    Jennings,  W Borough     Engineer's     Office, 

Leyton. 
1903  July  25    Jones,  T 53  Princes  Street,  Southport 

1906  Dec.  15    Jones,  T Townfield  Boad,  West  Kirby. 

1895  Oct   19    JuLLAN,  J Borough      Surveyor's      Office, 

Cambridge. 

1906  May  26    King,  J.  S Council  Offices,  Friem  Bamet, 

New  Southgate.  N. 
1903  June  25    Knight,  B.  B Council  Offices,  Bromley,  Kent 

1903  Juno  25    Knowlks,  G.  P.,  A-M.  Inst.    89  Victoria  Street,  S.W. 

C.E. 

1905  Dec.    9    Lake,  W.  8 Borough      Engineer's      Office, 

Plymouth. 

1906  Dec.  15    Lees,  B.  B 99  Antrobus  Street,  Congleton, 

Cheshire. 

1904  June  25    Lewis.  H.M Town  Hall,  Staines. 

1904  Dec.  3      Line,  H.  W L.C.C.,  19  Charing  Cross  BomI, 

S.W. 

1906  June  28    Ludfobd,  E.  W Borough      Surveyor's     Office, 

Town  Hall,  Hammersmith. 

1905  Sep.  23    Ltddon,  A.  J Borough     Engineer's     (Mice, 

Town  Hall,  Beading. 

1905  May  27    MoAbd,  A.  J.        Edge  Hill,  Whitehaven. 

1900  Deo.  15    MaoDonald,  K.  G 13  Charles  Street  St  James's, 

S.W. 

1906  Dec.  15    Mackenzie,  W.  H.        ..      ..     Les  Bosiers,  Holdenhuist  Boad, 

Bournemouth. 
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Hate  nt  Election. 

1905  May  27    Mattland,  W.  H,..      ..      ..     Town    Hall,    Hoylake,    Ches- 

hire. 

1903  June  25    Mann.  E.  E B^ironf^h      Engineer's     Office, 

Southampton. 

1904  May  28    Mansfield,  F 1    Castle    Green    Villas,    Mill 

Street,  Hereford. 
1903  Jan.  17    Marbtan,  H.  G.,  Assoc.  M.    City    Sarveyor's    Office,    Man- 
Inst.  C.E.  Chester. 

1906  April 28    Marsh.  F.  E Mnnioipal     Kn^aneer's    Office, 

Sinp:apore,  S.S. 
1894  Jan.  13    Martin.  E.  B.,  A.M.In8tO.E.    City  Engineer's  Office,  Leeds. 

1903  Jan.   17    Masters,  W.  H. Glencaim,  Arthur  Road,  South- 

ampton. 

1905  Jan.  28    Mathew,  H.  B Borough      Engineer's      Office, 

Dover. 

1906  Dec.  15    Matthews,  R.  H 178  Hi<;b  Road,  South  Totten- 

ham, N. 

1905  May  27    Matthew,  S South  Villa,  Crow  Nest  Park, 

Dewshury. 

1900  June  16    MATTiNSON,H.,A.MInsiC.E.   55  Piccadilly,  Manchester. 

1904  May  28    Millar,  P Borough      Engineer's     Office, 

Southampton. 

1906  May  26    Milner.  J.  D.,  A.M.Inst.C.E.     City  Engineer's  Office,  Hull. 

1901  Oct.   19    MiLNES,  B Town  Hall,  Birkenheail. 

1905  May  27    Minors,  E City  Engineer's    Office,    Wor- 

cester. 

1905  June  22    Morgan,  G.  L,      11  The  Parade,  Pontypridd. 

1899  June  10    Moss,  P.  A 153  Highbury  Hill,  Highbury, 

N. 

1902  July  10    Nathanielsz,  A.  H.,  Assoc.    P.WD.,  Bungalow,  Wegambo, 

M.  Inst.  C.E.  Ceylon. 

1904  Dec  3      Needham,  J.  E Municipal    Engineer's    Office, 

Shanghai. 

1906  Jan.  20    Newman,  W.  W. Boroujrh  Offices,  Poole. 

1906  Jan.  20    Nbwsome,  S.  H City  Surveyor's  Office,  Sheffield. 

1904  May  28    Nioholls,  R Bomugh     Engineer's     Office, 

Southampton. 

1896  June  25    Niohtinoale.  C.  F **Endellion,"  Buchanan  Road, 

Wiilsall. 

1905  Sep.   23    Night,  J «« Highcliffe,"    Pulwich    Road, 

Dartford. 

1»1905  Jan.  28    OwxN,  J.,  A.M.Inst.C.E.      ..     Engineer's  Department.  L.C.O., 

Spring  Garlens,  S.W. 
1901  Aug.  24    Oxberbt,  F.  W.     Borough  Engineer,  Kendal. 

1899  Oct.  21    Palmer,  G.F Ill   Victoria   Road,    Charlton, 

SE. 

1901  Feb.  6      Palmer.  W.  L.F.,  Assoc.  M.  City  Engineer's  Office,  Bristol. 
Inst.  C.E. 

1906  Dec.  15    Pabkeb,  E ..  City  Engineer'a  Office,  Carlisle. 

1904  May  28    Pabkeb,  J 9  Winchester  Rd.,  Ilford,  Essex. 

1906  June  28    Pabsons,  A.  S Boroui^h      Surre  or*s     Office, 

Aston  Manor,  Birmingham. 

1906  Dec.  15  Pkaoook.J.  L Sewjige  Works  Contract,  May- 
field.  Sussex 

1906  June  28    Pbaboe,  W.  H Boroutrh      Engineer's     Office, 

Southend-on-8ea. 

1904  June  25    Pbabson,  T.  G Town  Hall,  Barrow-in-Furness. 

1896  Feb.  22    PEBKiN8,T.L.,A.M.Inst.C.E.    P.  W.  D.,  Hong  Kong. 


m 


ASSOCIATES. 

*  Tho$e  AtiociaUB  agaiiui  tohote  namet  a  dar  U  placed 

liave  dhtained  the  oeriiflecUe  of  the  Aiteooiation. 
a  tigtnfies  elected  a$  OradwUe, 
TA  tranef erred  to  Auoeiate  Cku$. 

Date  of  Election 
and  Transfer. 

1906  June  28  *A8H,  H.J Chief    En^iieerin^    A« 

Council  Offioet,  Nnneatoii. 

1901  Got.  19    AsuBEE,  W Diyisional  Sunrejor,  MiddleKX 

CO.    Brianide,Haiiwell,W. 

1906  May  26  *Ballard,  W.  E ABsistant    Engineer,     GoimI 

Officer,  Kin^B   Heath,  wmr 
Birmingham. 
1904  Sept.  17    Bkll,  0.  D.,  B.So.  (Fk^.)     ..     Borough      Engineer's      Offloa^ 

Barrow-in-FomeflB. 

1906  Dec.  15    Belshbb,  B.  J Aflsistant   Borough    Engineer, 

Stepney. 
01897  July  81\*Bentlbt,  J.  H.,  A.  M.  Inst    Deputy     Borough     Enghieer, 
TAI901  Oct   19/      G.E.  Town  HaU,  Oldham. 

TAlsSl  N^v  8  }*®'"^"^ DeputySurveyor,PublicOflloei, 

1903  Jan.  17  *BoOTH,E.W.,A.M.Inst.O.E.     Engineering    Assistant,   Tovn 
AifiOQ  1«.*lA1A^  Hall,  Croydon. 

TA1M5  J^  gs}*®*^^"^'  ^  ^ Deputy  Borough  Engineer,  Bed- 

ford. 

tSjZ3*b«'««"'Jt ^&,,^jr'  ^""^ 

1903  July  25  *Bbohlt,  A.,  A.M.  Inst  O.E.      Assistant  Engineer,  Town  HaU, 

Croydon. 

1902  Jan.  25    Bbookbb,  A.  E Assistant     County     SnnrejWt 

Worcester  C.C.  Breedm 
Cross,  King's  Norton,  Biiw 
mingham. 

1902  Jan.  25    Bbown,  H.  A Assistant    Borough    Sarvctfor, 

Town  Hall,  Fnlham,  S.W. 

1904  May  28  "'Burton,  W.  E.  H.,  Assoc.  M.    Chief   Engineering    AiwiiitMit, 

InstCE.  County    Arohitecfs     Offloe^ 

Wakefield. 

1904  Sept.    1    Carson,  W.  H.,   Assoc.  M.    aty  Engineer's   OflBoe,   Olat- 
luht.  O.E.  gow,  N.B. 

1904  May  28    Carter,  E.  W.  A. Assistant  aty  Surveyor,  Gnild- 

hall,  Gloucester. 

TSi:sn*o^^^'*.H ''*s^a^'  *^* 

TSSay?o}*CLAKK,A.H.F Di^t^  Bngmeei.     P.WJ).. 


ASSOCUTES.  liii 

Date  of  F.lecUon 
and  Transfer. 

«??Si  ^Z  LVclaypoole,A.  H.,  A.M.Iii8t.    District   Surveyor,   63    Queen 
TA15W4  t?ept.  17J       ^g Square,  Bristol. 

•A^i?2»l  M^  m1*Clew8,  C.  A Engineering  A88i8tant,Borough 

:ti  ooQ  ^:  OQ  Surveyor's  Office,  Derby. 

TAl^  Jan    25r^^^°^®'^'^-^-»^^-^"*-^-^-  ^?"*y  ^^^^  Engineer.  Town 
^  Hall,  Carlisle. 

1905  May  27    Collins,  H.,  A.  M.  Inst.  C.E.    Deputy  City  Engineer,  Norwich. 

«?iQni  ri^f    lorCoLLis-ADAMBON,  A.  0.        ..     Assistant    Borough    Engineer, 
TAiaoi  Uct   19j  Horusey,  N. 

1904  Oct.   11    Connor,  C c/o  W.Kennedy,  Ltd.,  25  Vic- 

toria Street,  Westminster. 

1903  May  16    Cooke,  J.  E Assistant    Borouj^h    Engineer, 

Town  Hall,  Isling^n. 

»*l^  Not  8  /•Co'^"'.  G DUtrict  Surveyor,  Town  Hall, 

TSoeT?9}*Co*«AI' Ci^^X*;-.    Office,    Man. 

1905  Mar.    4  *Cox,  C.  L Assistant  Engineer,  Municipal 

Offices,  Colombo. 

1902  Jan.  25    Cbook,  W.  E Chief    Engineering   Assistant, 

Middlesex   C.C.     Gmldball, 
Westminster. 

1906  Nov.    3    Cboss,  W.  Q Assistant    Borough    Surveyor, 

Tunbridge  Wells. 

1901  Oct   19  *Cboxfobd,  O.H Chief    Engineering    Assistant, 

Town  Hall,  Wood  Qreen,  N. 

TAI9S  mSv  27}*^*®^"^'  ^-^  ^^'  ^"**-  ^•^'     ^^^^^  Engineer's  Office,  Bir- 
^      ''  kenhead. 

1904  Aug.  19    De  Kbktseb,  H.  K District    Engineer,    P.  W.  D., 

Colombo,  Ceylon. 

G1891  Sept  12\*Dolamobk:,  F.  P Deputy      Borough     Engineer, 

TA1902  Sept.  6  /  Boumemrmth. 

1904  Aug.  12    Donald,  B.  B.,  A.M.Inst.C.E.    Resident     Engineer's     Office, 

Sewage  Disposal  Works,  Hud- 
dersfield. 

1906  June  28  ^Dresden,  W.  J Chief   Engineering   Assistant, 

Town  Hall,  Battersea. 

,!}^r„:i}-^«H...     ..     ..      ..     A^^t^^^^ngh   Engineer. 


•^iSS  T^  i^^ELuaoN,  D.,  A.MJnsiC.E.        Deputy     Borough      Engineer, 
TAiwi  ueo.  I  }  ^^  Bromwich. 

..     Surveyor,  Rural  DistriotCouncil, 
K3yn8ham,  BristoL 


G1898  Feb.  19U|5„_^_  H  A 
fAl902  Jan.  25/^"^"'  ^'  ^' 


1904  Aug.  27    Forbes,  W.    .. 

01899  Oct   21Up^^__  xj  jr 
TAl903Jnly  25/  ^^^"^  ^- ^• 


Bnrgh  Engmeer's  Office,  Edin- 
burgh, N.B. 

Assistant  Surveyor,  Boroueh 
Surveyor's  Office,  Wands- 
worth. 215HighRd.,Balham. 


liv  A8800IATE8. 

Date  of  KlMtion 
andTnuitfer. 

«?i^l  Sir  ?ol*FowLM,  W.,  A.M.  Init  CE.     Chief  Aasutani,  Borough  Rii- 
TA1901  Oct  19/  gineer'B  Office,  Kelghley. 

^^ISSo^^  UWaib,J AMiitant    Borough    Burreyor, 

TA1902  Jan.  25/  ^own  Hall,  HammeremiUuW. 

P1903  Mar.  21    Galbbaith,  A.  B.,  A.M.Ingt    District  Sorreyor,  Town  Hall, 
G.EX  Portamoutb. 

1905  June  22  ^GAincAOS,  E.  J.     Borough     Surreyor's      Offloe, 

Dudley. 

Ji^iSiQ  ^^Z'  }7l*GoDFBiT,C.H.,A.M.InfltC.E.    AasiBtant  Engineer,  Municipal 
TA1903  Jan.  17/  q^^^  Shanghai 

1905  June  22  *GooDB,  W.  J DinBk>nalHurTeyor,Shropshira. 

Wellington,  Salop. 

®i^  S^  j^}*GooDFELLOW,  H. Chief  Engineering   Aaabtant, 

?22?  ?^^  ]ol  Town  Hill,  Soufiiport. 

TSjuly]oh<>»«>^'J-'^^-^0^  ^b^UW      ^"^^"'^ 

1903  July  25    Gbat,  A.  B Engineering  Assistant,  Coundl 

House,  Birmingham. 

•?1S??^  JoW™wwooD,J.P.,A.M,Inrt.    Deputy     Borough      Surreyor, 
TA1901  Oct.   19J      ^  J,  rf^^  HjJi^  Burnley. 

1904  Aug.  9      Gbho,  J.  M.  M.    7  Hartington  Pkoe,  Carlisle. 

1902  Map.  22    Hadfibld,  W.  J Deputy  City  Surreyor,  Town 

«ifiQ7  T«n«  iQ^  ^^>  Sheffield. 

-  iS;  ?^?    iorHAiOH,W.H.,A.Bf.InstC.E.    Chief    Engineering    Assistant, 
TA1901  Oct   19/  rp^^^  Hall,  CaSiff. 

1903  June  6      Habdino,  H.  W Chief    Engineering   Assistant, 

^iflQft  fw    on  City  Engineer's  Office,  Bristol 

H^^iSS  iJv;  TArHABPWfc,  A Deputy     Borough      Surveyor 

TA1902  May  10/  ^^^     H^U^**  g^     Helen's, 

Lanes. 

1906  Mar.  3    ^Haskinb,  W.  J Assist  Superintendant,  P. W.D., 

Singapore,  S.S. 

1903  June  6      Hxap,  H.,  A.  M.  Inst  CE.  . .     16  Manor  Avenue,  Grimsby. 

-rfmSApr.'^Y^'^^-^ ^C^L.^"""^   ^'''^^'^' 

1904  Aug.  26    Hkndebsom,  B.  T City    Engineer's    Office,    City 

Chamb^  Glasgow,  N.B. 

TAlSOeD^'.ls}*^"''"''' Borough  Boad  Surreyor,  Sonth- 


O1905  Dec. 

'«/" " "^port 

T!lmM:^l>H«OH-Lnr,,E.B ^(C.,  |S^'^"'      ^"""^ 

1905  Jan.  28    Hipwood,  J.  W.,  A.  M.  Inst  Chief  Assistant,  Borough  Eng. 

C.E.  Office,  Southend-on-Sea. 

•!i2^  m"«?' ^I*H0LL0WAT,  W.  C Chief  Engineering   Assistant, 

TA1902  Mar.  22j  Council  Offices,  Kettering. 

.^i^SljfiU*Jn«»8.»-J 0^^^®^  Assistant,   Town    Hall, 

TA1902  Nov.  8  /  Poriwnouth. 

«?i?S?  ^®  I^Webbam,  G.,  A.M. Init  CE.  Assistant  Surveyor,  TownHall, 

ilSJ  ?^     laf  Walthamstow,  N.B. 


▲8S00IATES.  Iv 


Dito  of  EtocUoD 
and  TnnafSMT. 

1902  Biaj  10    Km,    A.  M^  B.  So.  (Vict,}^    Assistant    Borough    Eugineer, 
A.M.  Inst  OJS.  Town  Hall,  Warrington. 

m^iSS'JSSf  ?Ki*KiK8BB,W.  H.  G.,  Assoc.  M.    District  Surveyor,  Bristol. 

1906  Mar.  8    ^Kinneab,  0.  F.  A City  Chambers,  Edinburgh. 

1904  Feb.  27    Kibbt,  H.  C. Town  Engineer's  Department, 

Pretoria,  South  Africa. 

1901  Dec.  7      Lashmobi,  E.  W.,  Assoc.  IL    District  Surreyor,  Alma  Vale 

Inst  C.E.  Boad,  Clifton,  Bristol. 

t1i9^^^15}*^™*^-® District  Eng.,  Jaffna,  Ceylon. 

«^1221  J?f7  }i|*LiaifER,  A.  B.,  AJfJnst.C.B.    Assistant  Engineer,  Town  Hall, 
TA1901  Oct  19j  Edmonton. 

1904  Sept.  6      MoInnxs,  D City    Engineer's   Office,  Glas- 
gow, N.B. 

1902  Not.  8      MoKsiiziB,L.S.,A.MJnstC.E.  District    Surveyor,    63    Queen 

Square,  BriatoL 

1903  Mar.  21    MAmrnio,  W.  B.,  A. M.Inst.    Assistant    Borough    Surveyor, 

C.E.  Town  Hall,  Chelsea. 

1904  Aug.  4      Mabb,  G.  E District  Offices,  Hamilton,  N.B. 

1903  Jan.   17    Mabbhall,   L.   P.,  M.  Inst    Northern  Outfall  Works,  Beck- 

C.E.  ton,  E. 

-?J22?  ^'  Sn^MnxKB,  G.  F Chief  Assistant,  Borough  Engi- 

TA1901  Dec.  7  j  ^^^g  ^gg^^  Hastings. 

01898  Dec.  17Uj|j,j^jgjjj^  Q Tofany  Storage  Reservoir,  Kilco 

^^^    ^^'  PofitOffioA.no  Down  TrAlRful. 


TA1901  Oct   19/  -^ Post  Office.  Co.  Dowj,  Inland 

urgh  E  " 

burgh, 


1904  Sept  19    MoBBisoir,  A.  W Burgh  Engineer's  Office,  Edin- 


G1901  Aug.  24\«^,^_,  J  Chief     Assistant     Engineer's 

TA1902  Nov.  8  /  ^■^^■•'' Department,     Town     HaU, 

Waithamstow. 

1904  Aug.  17    OuYBB,J.  B Burgh  Engineer's  Department, 

Edinburgh,  N.B. 

TAl^  Ju?y  lo}*^"™"^^'*^-'^^-^^^^'*^-     ^^^eering   Assistant,    Town^ 

xxaii,  Daiioru. 

•?J225  n!^'  ?q1*P^^»».  J-  En  A.M,InstC.B.  ..     Chief     Assistant     Engineer's 
TA1904  Uct.  I9i  Q^^^  Handsworth,  Birming- 

ham. 

1904  Sept  5      Patbbson,  J.  B Deputy  Burgh  Surveyor,  Par- 

tick,  N.B. 

t!S^fT^}*^^^^^W ^T**»*    Borough    Surveyor, 

xA^iTv^  j?wu.  AAj  Q^^^     House,       Longton, 

Stafib. 

1906  Jan.  20 '■'Pebkikb,  G.  S Assistant     Surveyor     to     the 

Urban      District      Council, 
Teddingtou. 

•JSi  ri?'  }al*P««w»»  J Engineering  Assistant,  Council 

TA1901  Oct   l»j  g^,^^  B^mingbam. 


Iri  ASSOCIATES. 


Date  of  Election 
and  Transfer. 

Leioeeter. 

1903  Deo.  12  ^Bace,  A. Chief  AssistaDt,  Borongh   En- 

gineer's   Office,    Biirrow-m- 
Furnees. 
1902  Mar.  22    Hanbou,  W.,  A.  M.  Inst  C.K     Chief  AadBtant  Surveyor,  Wor- 
cester.   MidhorstyBathBoad, 
Worcester. 

1904  Aug.  31     Reid,  M Burgh  Engineers  Office,  Plus- 

ley,  N.B. 
1906  May  26  •Robinson, W.  P.,  B.Se. (Vict),    Clarence    House,     The     Peth, 
Assoc.  M.  Inst  O.K.  Durham. 

TA19M  Mar!  26}*^®^^^*^*^  ^^  A.M.Inst.O.E.  CouncU  House,  Birmingham. 

1902  Nov.  8      RowfiOTTOM,  J Chief  Assistant,  Borough  Sor- 

veyor's  Office,  Aahton-under- 
Lyne. 

1903  June  6      Sadler,  F Deputy      Surveyor,      Council 

Offices,  Acton. 

T^ISJ  \u;  ?n}*S^^AG»'El^'^M.InstO.E.   Engineering  Assistant,  Councfl 
TAl90-i  May  lOJ  ^^^^  Birmingham. 

1902  Nov.  8    ^Shackleton,  W.,  A3I.  Inst    Chief  Assistant,  Borough   En- 

C.E.  gineer's  Office,  Hanley. 

1905  May  27    Shebren,  A.  O.,  A.M.  Inst    Chief  Assistant,  Borough  En- 

C.E.  gineer's  Office,  Dover. 

1904  May  28  *Shith,  C.  P Assistant   Boix)uglj    Engineer, 

Town  Hall,  Greenwich. 

1906  Apr.  28    Smith,  H.  J.  T Assistant  Engineer,  Municipal 

Offices,  Calcutta. 

1901  Dec.  7      Spubr,  F.  W Chief  Assistant,  City  Engineer's 

Office,  York. 

t!i901  Oct   }9}*Steele,  W.  J.,  A.M.  Inst  C.E.    Deputy  aty  Engineer.  Bristol 

1904  Aug.  22    Stephen.  T.  M District  Offices,  Hamilton,  N.B. 

n,^i?Sii"J>f  ^1*8tevenb.  H.  L.,   A3f.  Inst    Chief     Assistant     Engineer, 
TA1904  *eb.27j       (,g  Council  Officjes,  Watford. 

1904  Apr.  30    Story,  G.  E Surveyor,     Western     District, 

Town  Hall,  Sheffield. 

1903  Mar.  21     Sutgliffb,  H Deputy     Borough      Engineer 

Town  Hall,  Huddersfield. 

1905  Sep.  23    Swarbrick,  G Deputy     Borough      Surveyor, 

Swansea. 

t^I^|j^^;25}Taylob,J Borough  Engineer.  WalsaU. 

TSSryi^)*T---p- ^^^U"K?s^^^^^ 

t1i905  S^r 23W"^^^"^Y'  ^'^ Deputy BoroughSnrveyor, East- 

^*      '  bourne. 

1904  June  25  ^Thompson,  W.,  A.M.InstC.E.    Deputy     Borough      Engineer, 

Burton-on-Trent. 


ASSOCIATES. 


Ivii 


Dftte  of  Election 
and  Transfer. 

1905  Jan.  28    Waldbam,  B.  E. 


01904  May  28UwA,nv.i>i  T  fl 
TA1904  De^.  3  /^  ^"-^^^  ^^ 

1905  Sep.  23    Ward,  A.  W.,  A.M.  Inat  C.E. 
1903  Jaly  25  ^Watmore,  Jab 

tI'i^  'iZ"  22}*W««'  ''  »••  ^-M- 1-^-  C.B. 

O1902  July  10\»Whitakbr,  G.  H.,  A.M.Inflt. 
TA1905  Jan.  28/      C.K 

1903  May  16    White,  W.  H.  J.,  A.  M.  Inst. 
CE. 

tS  Feb!  ^}*WiBBEBL.Y, J.,A.M.InBt.C.E. 
1902  Mar.  22    Williams,  H.  B 

1902  July  10    Williams.  J 

,fjis^s:^j}-^'"-'^jH 

1906  Apr.  28    Williams,  8.  O.,    Assoc.  M. 

Inst.  CE. 
01898  Jane  30\*Willis,  E.,  Asson.   M.  Inst 
TA1901  Dec.  7  /      CE. 

1903  June  6      Wiubon,   A.,    B.8c.   ^Lond.% 

Assoc.  M.  Inst.  CE. 

tS  dTc!  f  }*W'L80ir,  P.,  A.M.  Inst.  CE. 


01891  Aug.  1  Uyabwood  H. 
TA1901  Oct.  19/  *^«^«>D,ii. 

O1901  June  8  UYKu.Airo  T 
TA1902  Feb.  22/  ^W'»*^»^>'  ^• 


Assistant  ]3orougb  Engineer, 
Town  Hall,  Woolwicb. 

Borougti      Engineer's      Office, 

Torquay. 
Assistant    Borongb    Engineer, 

Northampton. 
Assistant     Surveyor,     Council 

Offices,  Aldcrshot. 

Cbief  Assistant,  Borough  Sur- 
veyor's Office,  Halifax. 

Chief  Assistimt,  Borough  En- 
gineer's Office,  Sunderland. 

Deputy  Borough  Engineer, 
Town  Hall,  Cheltenham. 

Engineering  Assistant,  Munici- 
pal Offices,  Plymouth. 

Chief  Assistant,  Borough  En- 
gineer's Office,  Workington. 

Assistant  Borough  Surveyor, 
Town  Hall,  Hampstead,  N  .W. 

Deputy  Borough  Engineer, 
Todmorden. 

Assistant  Kugineer,  Municipal 

Offices,  Singapore,  S.S. 
Chief    Engineering    Assistant, 

Council    Offices,    Willesden, 

N.W. 
Depto.  Via  y  Obras,  P.  C  Sud., 

Buenos  Aires. 

District  Surveyor,  63  Queen 
Square,  Bristol. 

Assistant  Borough  Surveyor, 
Town  Hall,  Rochdale. 

Assistant  Borough  Engineer, 
Bury. 


Iviii 


GRADUATES. 


AU  ChaduaiM  hM  ihs  OtrtifUaie  of  the  Astoeiaihn. 

Dftte  of  Election. 

1906  April  28    Ain>RBWS,  8.  H 28     Penhnnt     Boad»     Sooth 

Haokney,  N.E. 

1893  Oct.  2      Ball,  J.  B.,  M.  Inst  O.B.  ..     Engineeft  Office,  L.D.  ft  E.C 

Railway,  Gherterfleld. 

1905  June  22    Babker,  H.  W Coanoil     House,   HandBWorth, 

Birmingham. 
1890  Mar.  29    Batlet,  G.  H^  AJLIn8t.0.E.    19  Cooper  Street,  Manohestor. 
1897  July  31    Bbabd,  E.  T.,  M.  Inst  O.E. . .     4  The  Cresoent,  Scarfoorongh. 

1906  June  28    Beaumont,  B.  H Greno  Lodge,  Grenoaide,  natr 

Sheffield. 

1906  Dec.  15    Bell,  G.  H. 87  Glanmnr  Crescent,  Swansea. 

1906  May  26    Bentlet,  W 468  St.  Helens  Bead,  Bolton, 

Lanes. 

1902  Mar.  22    Bebbinoton,  E.  E.  W 28  Victoria  Street, Weatminstor, 

S.W. 

1903  Deo.  12    Bikeb,W.  J.  E Municipal  Offices,  Harrogate. 

1900  June  16    Blakewat-Phillips,  B.      ..     City    Kugineer^s   Office,  West- 

minster, S.W. 

1901  Aug.  24    Blanohabo,  B Town  Hall,  Leicester. 

1889  June  8      BLizABD,J.H.,A.MJnBtC.E.    LansdowneHouse^outhampton. 

1905  Jan.  28    Bradley,  C.  G.     Borough     Engineer's     Office, 

Leigh. 

1896  June  25    Bbuoe,  W Bureh       Engineer's       Office^ 

Edinhurgh. 
1889  July  4      Bbtans,  J.  G.,  Assoc.  M.  Inst    Sectional    Engineer,    Palermo 
C.E.  Station,  F.C.P.,Buenos  Aires. 

1905  May  27    Bull,  E.  M Council  Offices,  Finchley,  N. 

1899  June  29    Bubgess,  R.  W Town  Hall.  Stratford,  E. 

1903  June  6      Butleb,  H.  L Surrey    House,    Sorrey    Lana^ 

Battereea. 

1905  June  22    Butleb,  R **  Woodthorpe,"  Prospect  Road, 

Tunbridge  Wells. 

1904  June  25    Butt,  E.  E.  W Council  Offices,  Birmingham. 

1905  Dec.    9    Buttbbwobth,  G.  L Surveyor,  Isle  of  ThanetU.D.C, 

Biroliington-on-Sea. 

1902  July  10    Button,  F.E City    Suryeyor's   Office,  Ifan- 

Chester. 

1906  June  28    Caplen,  L Rusthall,  Tunbrid^  Wells. 

1903  Dec.  12    Cabteb,  S.  F.  R Town  Hall,  Hounslow. 

1897  June  19    Cabtledge,  J.  & Assistant    Surveyor,     Distriot 

Council  Offices,  Barnes,  S.W. 

1906  May  26    Castle,  J.  H 27  Highbury  Park, Highbnry.N. 

1906  Dec.  15    Cathcabt,  A.  B 4  St  Mary's  Square,  Padding- 
ton,  W. 

1904  May  28    Cattlin,  O Borough  Surveyor's  Office,  197 

High  Holbom,  W.C 
1904  Dec.  8      Clabke,  R.  E Public  Offices,  Arnold,  Notts. 

1894  July  7      Clego,  U.,  A.M.Inst  O.E.  ..     Surveyor  to  the  Urban  Distriot 

Council,  Felixstowe. 

1903  Dec.  12    Coohbane,  J 15  Ure  Place,  Montrose  Street, 

Glasgow. 


GRADUATES.  liz 

Dito  of  ElecUoD. 

1906  May  26    Conwat,  F.  J.  K Borough     Engineer's     0£9oe^ 

Town  Hall,  Birkenhead. 

1906  Dec.  15    Gouzbns,  R.  H City  Engineer's  Office,  Carlisle. 

1904  May  28    Cowlibbaw,  H.  H.        ..      ..     43  Lennard  Road,  Penge,  8.E. 

1904  Jan.  23    Cox,  C.  E WindmUl  HUl,  Cradley.  Cradlej 

Heath. 
1906  Jan.  20    Cbabb,  H.  R Conncil  House,  Birmingham. 

1897  June  19    CB»w»L^  W.  T 11  Victoria  Street,  S.W. 

1906  Sepi22    Cbiswell,  W Contractor's    Office,     Derwent 

Valley  Waterworks,  Bamford, 
Sheffield. 

1892  July  11    CB088,  F.  W.,  A.M.  Inat  C.B.    **  Ingleside,"     Clifton      Road,, 

Sutton  Coldfield. 

1905  June  22    Oboss,  W.  G 25  Arundel  Road,  Tunbridge 

Wells. 

1903  June  6      Cubitt,  H.  W County  Hall,  Spring  Gardens, 

1905  Jan.  28    Dabbt,  A.  E. 194  Risbton  Lane,  Bolton. 

1906  Jan.  20    Darby,  H 1  Leighton  Road,  Ealing. 

1901  June  8      Dayidob,  W.  R.,  Assoc.    M.    London  County  Council  Offioes, 

Inst.  O.E.  19  Charine  Cross  Road,  W.O. 

1902  July  10    Dawkins,  F Borough      Surveyor's     Office, 

Bournemouth. 

1902  July  10    Dbslet,  G.  P Moushall,  Amblecote,  Brierley 

HUl,  Staflb. 

1898  June  30    Ubnt,  J.  P 1  Wood:iide    Terrace,    Nelson, 

Lancashire. 

1904  May  28    Dbapbb,  J Council    House,    Handsworth, 

Birmingham. 

1903  Oct    17    Duhoan,  L.  G 10  Hanover  Buildings,  South- 

ampton. 

1906  May  26    Eatbs,  T.  W «*Thom1ea,"     Beeches     Road^ 

West  Bromwich. 
1906  Deo.  15    Edwabds,  J.  H 9  Talbot  Road,  Wrexham. 

1898  Dfcc.  17    Essex,  K  H.,  A.M.InsiO.E.     Town  Hall,  Ley  ton,  N.E. 

1905  May '27    Fabbab,  W Town  Hall,  Todmorden. 

1886  Sept  11     Fbnton,  W.  C 14  St  James*  Row»  Sheffield. 

1900  June  16    Fishsk,  R 87  Inman  Road,Harle8den,N.W. 

1903  July  25    Fobd,  J Lower  House,  Branscombe,  Ax- 
minster. 

1903  Feb.  21     Fostbb,  J.  W Town  Hall,  Bradford. 

1903  June  6      Fostbb,  W.  A.       Park  View,  Manchester  Road, 

Accrington. 

1903  June  25    Gbttinos,  S.  S.,  Assoc.  M.    Resident     Engineer's     Office* 

Inst  C.E.  Waterworks,  Moreton-in-tbe- 

Marsh,  Glos. 

1899  June  10    Gibson,  W.  S *'Everitta,"     Finchley     Lane, 

N.W. 
1888  July  12    Glass,  S.  N.,  A.M.  Inst  O.E.     16  Ravenscroft  Road,  Chiswick. 

1905  Jan.  28    Goddabd,  F.  B 87  Cioada  Road,  Wandsworth. 

1906  Deo.  15    Goldsmith,  W.  H.       ..      ..     Town  Hall,  Hull. 

1905  June  22    Gbbemhill,  F.  G "  Moorhaven,"  Headstone  Road, 

Harritw. 

1906  May  26    GBinrras,  H Borough      Surveyor's     Office, 

Crewe. 
1898  Jan.  15    Gbixlbt,  F.  O Depot  Barracks,  Harwich. 

1904  Dec.  3      Gbotk,  A lParkficldTerrace,Stourbridge. 

1905  June  22    Gunsom,  E.,  A.M.  Inst  O.E.     c/o  Grindlay  &  Co..  Calcutta. 


IX  GRADUATES. 

Date  of  ElecUun. 

1905  June  22    Hadfibld,  J.  R Borough  Surveyor's  Office,  Bed- 

ford. 

1904  Jan.  23    Harkni 88.  J 20  Duke  Street.  Rllnburgh. 

1901  June  27    Hablow,  W.  W.  R.,  Anoc.    City  Engineer's  Office,  Curliile. 

M.  Inst.  C.E. 
1901  June  8      Harris,  K.  J.  S Borough  Surveyor,  Wiabech. 

1906  Mar.    3    Harrison,  J 53  Ormerod  Road,  Buruley. 

1903  June  25    Harrison,  P.  T Town  Hall,  Fulham. 

1905  Oct.  28    HA8«AL^J Resident     Enginoer's      Office, 

Western  Valleys  (Mon.) 
Sewerage  Board.  Basbaleg, 
Mon. 

1904  May  28    Hatton,  J      1  Mill  Cliff,  Buxton,  Derbyshire. 

1893  Jan.  14    Heixawbll,  O Town  Hall,  Witliington,  Man- 
chester. 

1900  June  28    Hbwes.  G.  W 27  Williams  Roa<l,  Burnley. 

1906  Dec.  15    Hewht,  A.  C "Nutfield,"  Scarborough  Road, 

Filey.  Yorkshire. 

1896  June  25    Hili^  O.  C 360  Mare  Street,  Hackney,  N.E. 

1900  June  16    Hobson,  E 117     Oakland     Road,     Hills- 
borough, Sheffield. 

1906  Mar.    3    Holden,  R.  B Town  Hull,  Oldhtim. 

1888  Jaly  12    Houghton,  J King's  Hoath,  Birmingham. 

1904  Oct.  29    Howell,  H.  H 63  Queen  Square,  Bristol. 

1903  Jan.  17    Howellb,  D.  P 16  Ropewal^  Neath,  S.  Wales. 

1899  June  10    Hutohinos,  W.  A Springfield    Brewery,    Wolver- 

hampton. 

1904  Dec.  3      Hctchinson,  H.  F 2  Queen's  Road,  Ohorley. 

1903  Pec.  12    Jacques,  H.S Muuicipul  Offices,  Cheltenham. 

1906  Dec  15    Jbnkinson.  F.  C 29b  High  Street,  RotherhaoL 

1905  Jan.  28    Jennings,  W Borough     Engineer's     Office, 

Leyton. 
1903  July  25    Jones,  T 53  Princes  Street,  Southport. 

1906  Dec.  15    Jones,  T Towntield  Road,  West  Kirby. 

1895  Oct   19    Julian,  J Borough      Surveyor's      Office, 

Cambridge. 

1906  May  26    King,  J.  S Council  Offices,  Friem  Bamet, 

New  Sonthgate,  N. 
1903  June  25    Knight,  R.  E Council  Offices,  Bromley,  Kent 

1903  Juno  25    Knowlks,  G.  P.,  A.M.  Inst.    39  Victoria  Street,  S.W. 

C.E. 

1905  Dec.     9    Lake,  W.  8 Borouj^'h      Engineer's     Office, 

Plymouth. 

1906  Dec.  15    Lees,  R.  B 99  An trobus  Street,  Congleton, 

Cheshire. 

1904  June  25    Lewis.  H.M Town  HhII,  Staines. 

1904  Dec.  3      Line,  H.  W L.C.C.,  19  Charing  Cross  Bead, 

S.W. 

1906  June  28    Ludford,  E.  W Borough      Surveyor's     Offioe, 

Town  Hall,  Hammersmith. 

1905  Sep.  23    Ltodon.  A.  J Borough     Engineer's     Office, 

Town  Hall,  Reading. 

1905  May  27    MoArd,  A.  J.        Edge  Hill,  Whitehaven. 

1900  Dea  15    MaoDonald,  K.  G 13  Charles  Street  St  James's, 

8.W. 

1906  Dec.  15    Mackknzie,  W.  H Les  Rosiers.  Holdenhunt  Road, 

Bournemouth. 
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llate  or  Election. 

1905  May  27    Maitland,  W.  H. Town    Hall,    Hoylake,    Ches- 

hire. 

1903  Jane  25    Mann.  E.  E Boroagrh      Engineer's     Office, 

Sonthampton. 

1904  May  28    Mansfield,  F 1    Oastle    Green    Villas,    Mill 

Street,  Hereford. 
1908  Jan.  17    Marrian.  H.  G.,  Assoc.  M.    City    Sarveyor's    Office,   Man- 
Inst.  C.E.  Chester. 

1906  April 28    Marsh.  F.  E Municipal    Enfdneer's    Office, 

Sinp:apore,  S.S. 
1894  Jan.  13    Martin.  E.  6.,  A.M.Inst.C.E.    City  Engineer's  Office,  Leeds. 

1903  Jan.   17    Masters,  W.  H. GleDcaim,  Arthur  Road,  South- 

ampton. 

1905  Jan.  28    Mathbw,  H.  B Borough      Engineer's     Office, 

Dover. 
190G  Dec.  15    Matthews,  R.  H 178  Hisrh  Road,  South  Totten- 
ham, N. 

1905  May  27    Matthew,  S South  Villa,  Crow  Nest  Park, 

Dewshury. 

1900  June  16    Mattinson,  H.,  A.M.In8t.C.E.   55  Piccadilly,  Manchester. 

1904  May  28    Millar,  P Borough     Engineer's     Office, 

Southampton. 

1906  May  26    Milner.  J.  D.,  A.M.Inst.C.E.     City  Engineer's  Office,  Hull. 

1901  Oct.   19    MiLNBS,  B Town  Hall,  Birkenhead. 

1905  May  27    Minors,  E City  Engineer's    Office,    Wor- 

cester. 

1905  June  22    Moroan,  G.  L 11  The  Parade,  Pontypridd. 

1899  June  10    Moss,  P.  A 153  Highbury  Hill,  Highbury, 

1902  July  10    Nathanielsz,  A.  H^  Assoc.    P.WD.,  Bungalow,  Wegambo, 

M.  Inst.  C.E.  Ceylon. 

1904  Dec.  3      Nbedham,  J.  E Municipal    Engineer's    Office, 

Shanghai. 

1906  Jan.  20    Newman,  W.  W. Borouo:h  Offices.  Poole. 

1906  Jan.  20    Nbwsomb,  S.  H City  Surveyor's  Office,  Sheffield. 

1904  May  28    Nioholls,  R Borough      Engineer's     Office, 

Southampton. 

1896  June  25    Niohtinoale,  C.  F **Endel1ion,"  Buchanan  Road, 

Walsall. 

1905  Sep.  23    Night,  J "  Highcliffe,"    Fulwioh    Road, 

Dartford. 

pl905  Jan.  28    Owen,  J.,  A.M.InstC.E.      ..     Engineer's  Department  L.C.O., 

Spring  Gar' lens,  R.W. 
1901  Aug.  24    OsBEBBT,  F.  W.     Borough  Engineer,  Kendal. 

1899  Oct  21    Palmer,  G.F Ill   Victoria   Road,   Charlton, 

RE. 

1901  Feb.  6      Palmeb.  W.  L.F.,  Assoc.  M.  City  Engineer's  Office,  Bristol. 
Inst.  C.E. 

1906  Dec  15    Parker,  E City  Engineer's  Office,  Carlisle. 

1904  May  28    Parker,  J 9  Winchester  Rd.,  Ilford,  Essex. 

1906  June  28    Parsons,  A.  S Borough      Surve  or's     Office, 

Aston  Manor,  Birminehara. 

1906  Dec  15  Pbaoook.J.  L Sewn  pre  Works  Contract,  May- 
field.  Sussex 

1906  June  28    Pbaboe,  W.  H Borouirh      Engineer's     Office, 

Southend-on-Sea. 

1904  June  25    Pbabson,  T.  G Town  Hall,  Barrow-in-Fumeas. 

1896  Feb.  22    PBBKiN8,T.L.,A.M.Inst.C.E.    P.  W.  D.,  Hong  Kong. 


Ixii  OBADUATE8. 

Date  of  Election. 

1903  Feb.  21    Perbott,  £.  8 6  EllistoQ  Bond,  Bedlaod,  Brii- 

toL 

1903  Dec.  12    Pebset.W.  C Town  Hall,  Barrow-in-FnrneM. 

1902  Jaly  10    Phillips,  B 410keliamptonBoad,Willeiden, 

N.W. 
1901  Ang.  24    Piokin,  W.  H.       L.O.C.  Works  Depftrtment,  Bel- 
vedere Bond,  Lambeth,  8.E. 

1904  May  28    Pibbct,  M.  A 41a  Burnbary  Boad,  Balhaa, 

8.W. 

1906  Dec.  15    Pool,  H. 10  Jasper  8treet,  Hanley,  Btaib. 

1888  Sept  15    Pbitqhabd,  T^  M.  Inst  GA       264  Giesham  fioose.  Old  Broad 

8treet,  £.0. 

a898  June  30    Quick,  A.  H.,  Asno.  M.  Inst    **  Inverness,"    Malyem    Boad, 
C.E.  Thornton  Heath. 

J904  Dec  3      Quirk,  J.  J Borough     Sorveyor's     Offlee, 

8wiDdon,  Wilts. 

1900  Deo.  15    Bawstbon,  0.  O Sarreyoi^s  OiBce,  Bund  District 

Council,  Lichfield,  Staffs. 

1901  Junes      Bead,  F.,  Assoc.  M.  Inst  O.E.    Public  Offices,  Pentre,  Bhondda, 

Glam. 
11902  Nov.  8      Bedford,  W.  T Town  Hall,  Eocles,  Lanoa. 

1899  Mar.  25    Biohabds,  E.  P. Engineer's     Office,     Denrent 

Vallev  Water  Board,  Bainfoid, 
via  Sheffield. 

1904  May  28    Biohmond,  W.  8 Municipal  Offices,  Highgate,  N. 

1900  Feb.  lU    Boss,  D Brynmenyn,  near   Aberkenuflg, 

Glam.,  South  Wales. 
J 900  June  16    Bou8ell,A.  J.,A.MJjiBtOJi.    Borough      Engineer's      Office, 

Worthing,  Sussex. 

1905  June  22    Saoar.  J.  H Council    Offices,  High    Street 

Poplar. 

1906  May  26    Sawdom,  J.  S Municipal  Buildings,  Chelten- 

ham. 

1904  May  28    Soulund,  W.  T.  8 ''  Dulce    Domum,"    Cleanthos 

Boad,  Shooter*s  Hill,  8.E. 

1902  July  10    Shefhebd,  G.  G Town  Hall,  Ilford. 

1906  June  28    Shebwood,  A.  F. Borough      Surveyor's     Office, 

Town  Hall,  Hammersmith. 
1899  June  29    Siiais,F Town  Hall,  Sheffield. 

1905  May  27    Sissons,  F.  P.        Assistant    Borough    Engineer, 

Hanlev. 

1905  Oct  28    Slateb,  E.   A.,   A.M.  Inst.    201  Maiden  Boad,  Colchester. 

O.E. 

1906  June  28    Small,  L.  J Council  Offices,  Broadstairs. 

1906  Jan.  20    Smith,  A North  Boad  House,  Fareham, 

Hants. 
1898  Jan.  15    Smith,  G.  H 1  Worcester  Boad,  Wimbledon, 

S.W. 
1906  May  26    Smith,  W.  B Public       Offices,       Hampton, 

Middlesex. 
1905  Mar.  4      Shape,  A.  E Besident     Engineer's     Office, 

L.C.C.  Main  Drainage,  Elliott 

Place,  Blackheath,  8.E. 

1898  June  30    Spink,  J City    Surveyor's   Office,   Man- 

ohester 

1899  June  29    Stanton,  F.  W.  8.,  A.M.  Inst    28  Baldwin  Street,  Bristol. 

C.E. 
1904  June  25    Stephenson,  W.  B.,  A.M  Jnst    City  Enghieer's  Office,  Leeds. 
C.E. 


GRADUATES.  Ixiii 

Dtte  of  Election. 
1906  Mar.   3    Sutcliffb,  H 158  Todmorden  Boad,  Bamley. 

1904  May  28    Sutheblamd,  D.  B.       ..      ..     Hebe  Cottage,  Thynne  Street, 

West  Bromwioh. 
1898  Jane  30    Sutton,  W.  F Water  Department^Broad  Street, 

Birmingham. 

1906  Jane  28    Tabman,  H.  E 41  HighbiOT  Road,  Finchley,  K. 

1900  Dec.  15    Tatlob,  H.  T.       3  North    Terrace,  Ot.   Meok, 

Hoylake,  Cheshire. 
1902  Jaly  10    Tatlob,  S Town  Hall,  Mancheater. 

1902  Jaly  10    Tomlinbon,  J.  W.,  A.M.  Ingt    St  Mary's  Hall,  Corentry. 

C.E. 

1905  Sep.  23    Tonob,  J.A. 125   Kottingbam  Boad,  Mans- 

field. 

1900  Jane  16    Townbr,  H.  V P.W.D.,      Singapore,      Straits 

Settlements. 

1900  Jane  16    Tbbmellino,   H.,  Absoo.  M.    Boroagh      Engineer's      Oflkse, 

Inst  C.E.  Newport,  Mon. 

1903  Jan.   17    Tbissdbb,  F.  H. The  Nnrseries,  Cardiff. 

1904  May  28    Tullbt,  G.  W 95  Slateford  Boad,  Edinburgh. 

1906  Sept  22    Tubton.  C Penkridge,  near  Stafford. 

1905  Dea    9    Undebhill,  G.  B St  Stephen's,  Canterbury,  Kent 

1904  May  28    Yabbt,  J.  A WesthiU  House,  Chapel  AUer- 

ton,  Leeds. 

1905  May  27    Ykbnon,  A Town  Hall,  Upper  Street,  Is- 

lington. 

1906  Jane  28    Wainwbioht,  H.  0 22  Haden  Hill,  Wolverhamp- 

ton. 
1902  Not.  8      Walkkb,  A.  H 128   Prince   of  Wales    Boad, 

London,  N.W. 
1888  Jan.  14    Wabd,  F.  D.,  A.  M.  Inst  C.E.    88  High  Street,  Welshpool. 

1897  June  19    Webb,  F Town  Hall,  Chelsea. 

1898  Jan.   15    Wells,  F.  B.,  Asboo.  B1  Inst    o/o  The  Great  Southern  Bail- 

O.E.  way  Co.,  Buenos  Aires. 

1902  Sept  6      West,  A.  S Boroagh      Engineer's     Office, 

Harrogate. 
1902  Jan.  25    Whitb,  C.  D Council  Offices,  Hanwell. 

1901  June  8      Whttepobd,  E.  H.,  A.M.  Inst.    Engineer's  Office,  Derwent  Yal- 

C.E.  ley  Water  Board,  fiamford, 

near  Sheffield. 

1902  July  10    WiLKiMSON,  F.,  A.MlnBtC.E.    Town  Hall,  Rochdale. 

1901  Aug.  24    WiLKnraoN,  H.  F.,  AM,  Inst    Fulford  House,  The  Crescent 
C.E.  South  Tottenham,  N. 

1901  June  27    Willbtt,  A.  J 18  Castledine  Boad,  Anerley. 

8.E. 

1895  Jane  27    Willllmb,  D.  8 c/o  G.  R.  Strachan,  7  Victoria 

Street,  S.W. 

1900  Dec  15    Wilus,  A.  J 2881  Wood  brook  Avenue,  Druid 

Hill    Park,   Baltimore,  Bfa., 
U.S.A. 

1901  Aug.  19    Wilboh,  H.  B 204  Spring  Avenue,  La  Grange, 

Illinoiis  U.S.A. 

1900  July  19    Wbaok,  W.  P 117  High  Street.  Poplar,  E. 

1904  Jane  25    Wbioht,  F.  W Resident      Engineer's     Office, 

Sewerage  Works,  Camberley, 

Surrey. 
1906  May  26    Wbight,  W 14    Ventnor    Boad,    Portland, 

Dorset 
1906  Jane  28    Wbiolby,  G.  E Sandal  Terrace,  Sowerby  Bridge. 


STANDING    COMMITTEES. 


GENERAL  PURPOSES  COMMITTEE. 

THE  PRESIDENT  (ex-officio). 

J.  P.  BABBER  (LBLnroTON),  Chairman. 

W.  N.  Blaib  (St  Panoras).  A.  D.  Gbeatobbx  (West  Bromwioh). 

J.  A.  Bbodib  (Liverpool).  W.  Habpub  (Oardiff ). 

J.  W.  GooKBiLL  (Great  Yannoath).        Oh  as.  Jones  (Ealinfi:). 

A.  E.  C30LUN8  (Norwioh).  H.  T.  Wakblam  (Middlesex  Ga) 

C.  H.  CooPBB  (Wimbledon).  0.  F.  Wikb  (ShefBeld). 

A.  Cbbeb  (York).  T.  H.  Yabbioom  (Bristol). 

A.  FiDLBB  (Northampton). 


FINANCE  COMMITTEE. 

THE   PRESIDENT  (ex^fficio). 

T.  H.  YABBIOOM  (Bbistol),  Chairman, 

J.  A.  Bbodib  (Liverpool).  T.  W.  A.  Haywabd  (Batteisea). 

A.  E.  OoLLiifs  (Norwich).  Ghas.  Jonbs  (Ealing). 

A.  Crebb  (York).  P.  H.  Palmeb  (Hastings). 

W.  Habpub  (Oardiff).  R.  Rbai)  (Gloucester). 


PARLIAMENTARY   COMMITTEE. 

THE  PRESIDENT  (ex-offieio), 

J.  S.  PICKERING  (Ohbltbnham),  Chairman. 

J.  A.  Brodie  (Liverpool).  A.  D.  Gbeatobbx  (West  Bromwioh). 

A.  E.  OOLLiNs  (Norwich).  F.  Massie  (Wakefield  Boral). 

A.  T.  Dayib  (Shropshire  County).  P.  H.  Palmeb  (Hastings). 

J.  Dbwhibot  (Chelmsford  Rnral).  W.  E.  C.  Thomas  (Neath  Rnral> 

A.  FiDLEB  (Northampton).  C.  F.  Wire  (Sheffield). 


PAPER   COMMITTEE. 

THE  PRESIDENT  («aw#»b). 

H.  T.  WAKELAM  (Middlesex),  Chairman. 

0.  H.  (^PEB  (Wimhledon).  A.  B.  McDonald  (Glasgow). 

A.  Obeeb  (York).  J.  S.  Pickbbing  (OheltenhAm> 

A.  D.  Gbeatobbx  (West  Bromwioh).  B.  Read  (Gloucester). 

T.  W.  A.  Hatwabd  (Battersea).  B.  J.  Thomas  (Bucks  Co.). 


THE 

INCORPORATED  ASSOCIATION  OF  MUNICIPAL 
AND  COUNTY  ENGINEERS. 


THIRTY-THIRD   ANNUAL  MEETING. 

London,  June  28,  29,  and  30, 1906. 


The  Members  assembled  in  the  Lecture  Theatre  of  the  Institu- 
tion of  Mechanical  Engineers,  Storey's  Gate,  Westminster,  S.W. 

The  Secretary  read  the  Minutes  of  the  last  Annual  Greneral 
Meeting,  which  were  confirmed  and  signed. 

The  Secretary  read  the  Councirs  Annual  Eeport. 

ANNUAL  EEPORT. 

The  Council  have  pleasure  in  presenting  their  Annual 
Report. 

District  Meetings. 

Since  the  last  Annual  Gteneral  Meeting,  eight  District  Meet- 
ings have  been  held.  At  Swansea  (South  Wales  district)  on 
July  15, 1905 ;  at  Ayr  (Scottish  district)  on  August  26, 1905  ;  at 
Kettering  (Midland  district)  on  September  2, 1905 ;  at  Tottenham 
(Home  district)  on  October  21,  1905 ;  at  Newmarket  (Eastern 
district)  on  May  5,  1906 ;  at  Battersea  (Metropolitan  district) 
on  May  19,  1906 ;  at  Scarborough  (Yorkshire  district)  on 
June  1  and  2,  1906 ;  and  at  Berwick  (Scottish  district)  on  June 
15  and  16,  1906. 

The  Roll  of  the  Assocla^tion. 

During  the  financial  year  ending  April  30  last,  Mr.  Charles 
Hawkesley,  Past-President  Inst.  C.E.,  was  elected  as  an  Hon. 
Member. 
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73  new  Members,  consisting  of  27  ordinary  Members^  11 
Associates,  and  35  Graduates,  have  joined  the  Association. 
Ten  Members  have  resigned ;  twenty  names  have  been  written 
off  or  not  re-elected ;  and  the  Council  record  with  r^ret  the 
deaths  of  Messrs.  James  Mansergh  (Hon.  Member),  C.  H.  Lowe 
(Past-President),  J.  Price  (Vice-President),  B.  BeU,  W.  H.  R 
Crabtree,  W.  H.  Hopkinson  (Hon.  Secretary,  Yorkshire  district), 
G.  E.  Hull,  F.  J.  Morris,  and  C.  D.  M.  Trinder. 

The  numbers  on  the  roll  of  the  Association  at  the  close  of 
the  year  were  10  Honorary  Members,  844  Ordinary  Members, 
138  Associates,  and  180  Graduates — making  a  total  of  1172. 

The  Council  have  transferred  1  Associate  and  3  Graduates 
to  the  class  of  Members,  and  5  Graduates  to  the  class  of  Asso- 
ciates, these  gentlemen  occupying  positions  qualifying  them 
under  the  Articles  for  transfer. 


Tablb  Showing  Numsbioal  Inobbabb. 


— 

1    to  1901. 

1901 
to  1903. 

1902 
to  1903. 

1903 
to  1904. 

1904 
to  1906. 

1905 
tol9M. 

Hon.  Members . . 

10 

9 

8 

10 

10 

10 

Members  .. 

808 

828 

810 

813 

852 

844 

Associates . . 

.. 

58 

83 

93 

128 

138 

Gradnates . . 

148 

129 

133 

144 

158 

180 

Total      .. 

966 

1019 

1034 

1060 

1143 

1172 

The  Finances. 

The  audited  Balance -Sheet  and  Statement  of  Revenue  and 
Expenditure,  which  accompanies  this  Report,  shows  an  excess 
of  Income  over  Expenditure,  on  April  30  last,  of  32/.  5s.  lid. 
The  Income  includes  the  redemption  of  200/.  stock,  the  capital 
account  being  depleted  by  that  amount.  This  is  due  to  abnormal 
expenditure  on  (1)  Membership  certificates,  92/.  15s.  9rf.,  and 
(2)  The  expenses  of  the  By-law  Committee,  117/.  16s.  lOd. 


Examinations. 

Since  the  last  Report  five  examinations  have  been  held. 
Ninety-four  candidates  have  been  examined,  of  whom  47  satis- 
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fied  the  examiners  and  received  the  Testamur  of  the  Association. 
It  is  with  much  gratification  that  the  Council  observe  the 
growing  recognition  which  this  department  of  the  educational 
work  of  the  Association  ia  receiving  both  from  Municipal 
Authorities  and  engineers. 


Premiums. 

The  Council  have  awarded  premiums  of  5/.  each  to  Mr.  P.  H. 
Palmer  (Member)  for  his  paper  on  *'  Reinforced  Concrete,"  and 
Mr.  A.  R.  Galbraith  (Associate),  for  his  paper  on  "Reinforced 
Concrete  PiUng  " ;  and  of  SI.  to  Mr.  J.  Owen  (Graduate),  for  his 
paper  on  "  Tramway  Materials  and  Construction." 


The  New  Council. 

The  Scrutineers,  having  examined  the  ballot  lists,  report  the 
following  gentlemen  elected  as  the  Council  for  the  year  1906-7  : 

President. — Mr.  J.  Patten  Barber. 

Vice-Presidents, — Messrs.  W.  N.  Blair,  J.  A.  Brodie,  and 
C.  F.  Wika 

Ordinary  Members  of  Council, — Messrs.  C.  H.  Cooper,  A. 
Creer,  H.  A.  Cutler,  A.  Fidler,  A.  D.  Greatorex,  W.  Harpur, 
T.  W.  A.  Hayward,  E.  P.  Hooley,  A.  B.  McDonald,  P.  H.  Palmer, 
J.  Paton,  J.  S.  Pickering,  R.  Read,  H.  T.  Wakelam,  and  A.  E. 
White. 

Hon.  Secretary, — Mr.  Charles  Jones. 

ffon.  Treasurer, — Mr.  Lewis  Angell. 

The  Past- Presidents  (ex-oflficio  Members  of  the  Council),  are 
Messrs.  A.  T.  Davis,  and  A.  E.  Collins.  The  elective  past- 
Presidents  are  Messrs.  J.  Lobley,  0.  C.  Robson,  and  T.  H. 
Yabbicom. 

.  It  is  gratifying  to  note  that  Mr.  Harpur,  past-President,  has 
been  returned  to  again  serve  the  Association  as  an  ordinary 
Member  of  Council. 
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4  thirty-third  annual  meeting. 

Appointment  of  Assistant  Secretary. 

In  view  of  the  constantly  increasing  work  of  the  Secretary's 
office,  the  Council  have  appointed  Mr.  H.  A.  Giles  as  Assistant 
Secretary. 

Payment  of  Expenses. 

In  fulfilment  of  their  promise  made  last  year,  the  Council 
have  pursued  their  efforts  in  this  matter.  Invitations  have  been 
addressed  to  various  kindred  Societies,  and  a  joint  Committee 
consisting  of  representatives  of  the  Eoyal  Sanitary  Institute, 
the  Institution  of  Gras  Engineers,  the  Association  of  Water- 
works Engineers,  and  this  Association,  has  been  formed,  and 
is  now  engaged  in  drafting  the  necessary  amendments  of  the 
Conferences  Act  to  obtain,  for  all  duly  appointed  officials,  the 
same  facilities  in  the  matter  of  payment  of  expenses  incurred 
in  attending  meetings  as  are  now  granted  to  the  Clerk. 

Payments  to  Members  out  of  Loans. 

The  attention  of  your  Council  has  been  directed  to  the  in- 
justice done  to  Members  by  the  condition  attaxjhed  by  the  Local 
Government  Board  to  their  sanction  for  loans  for  public  works, 
i.e.,  that  no  payment  may  be  made  out  of  such  loan  to  a 
salaried  officer  of  the  authority  other  than  the  Clerk,  for 
work  done  in  connection  therewith.  Your  Council  addressed 
an  appeal  to  the  Local  Government  Board  pointing  out  such  in- 
justice, and  praying  for  the  removal  of  this  unfair  condition. 
The  Board  replied  to  the  effect  that  they  attach  considerable 
importance  to  the  condition,  and  are  not  prepared  to  dispense 
with  it.  Your  Council  trust,  however,  that  an  opportunity  will 
be  given  them  to  personally  lay  their  views  before  the  President 
of  the  Local  Government  Board. 

Surcharge  of  Professional  Fees. 

At  the  request  of  one  of  our  Members,  the  Council  addressed 
a  letter  of  protest  to  the  Local  Government  Board  in  reference  to 
the  action  of  one  of  their  auditors  in  surcharging  fees  received 
for  evidence  given  on  behalf  of  a  neighbouring  local  authority. 

The  Council  are  pleased  to  be  able  to  say  that  the  Local 
Government  Board  reversed  their  auditor's  decision. 
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Building  By-laws. 


The  Goimcil  have  pleasure  in  reporting  that  the  Local 
Government  Board  have  in  the  main  agreed  with  the  suggestions 
made  by  the  By-laws  Committee  for  amendments  to  the  Model 
Code  of  By-laws  for  Urban  and  Rural  Districts.  At  the  re- 
quest of  the  Local  Government  Board  the  Committee  attended 
at  their  oflBces,  and  were  given  an  opportunity  of  laying  their 
views  folly  before  the  various  heads  of  departments.  Evidence 
was  given  before  the  House  of  Lords  Committee,  on  behalf  of 
the  Association,  against  certain  clauses  of  the  Public  Health  Acts 
Amendment  Bill.  The  Committee  are  still  engaged  in  watching 
the  progress  of  various  By-law  Bills  that  are  receiving  the 
attention  of  both  of  the  Houses  of  Parliament. 


Visitors  to  the  Meetings. 

The  question  of  the  desirability  or  otherwise  of  unrestricted 
admission  of  visitors  to  the  meetings  of  the  Association  has 
received  the  attention  of  your  Council,  and  it  has  been  found 
necessary  to  place  the  sole  power  of  the  invitation  of  visitors  in 
the  hands  of  the  President. 

Motor-Car  Commission. 

The  Council  appointed  a  committee  to  report  as  to  evidence 
being  given  before  this  Commission.  Upon  their  report  it 
was  not  found  desirable  to  tender  evidence  on  behalf  of  this 
Association. 

Legal  Protection  to  Members. 

The  interests  of  the  Member  referred  to  in  the  last  report  are 
still  being  safeguarded  by  your  Council. 


National  Assocution  of  Local  Government  Officers 
AND  Superannuation. 

Air.  W.  N.  Blair  is  acting  as  the  representative  of  the  Council 
to  this  important  organisation.  It  is  hoped  that  the  efiforts 
to  obtain  superannuation  will,  sooner  or  later,  meet  with  sue- 
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cess,  despite  the  many  serious  obstacles  which  have  to  be 
overcome.  The  Council  desire  to  recognise  the  value  of  Mr. 
Blair's  work  in  this  matter. 


Registration  of  Plumbers. 

The  Worshipful  Company  of  Plumbers  have  asked  for  the 
co-operation  of  your  Association  by  the  appointment  of  Members, 
in  various  districts  throughout  the  country,  who  would  be  pre- 
pared to  serve  on  committees  of  investigation.  Your  Council, 
having  in  mind  the  importance  of  good  plumbing  work  in  the 
interests  of  the  public  health,  have  appointed  such  representa- 
tives. 

Secret  Commission. 

The  attention  of  the  Council  has  been  drawn  to  a  communica- 
tion issued  by  a  Constructional  Company  offering,  to  Members 
holding  public  appointments,  commission  on  orders  obtained. 

A  letter  expressing  the  strong  disapproval  of  your  Council 
has  been  addressed  to  the  company. 


Conference  on  Smoke  Abatement. 

Your  Honorary  Secretary,  Mr.  Charles  Jones,  represented 
the  Association  at  this  Conference,  which  was  held  at  West- 
minster, under  the  auspices  of  the  Boyal  Sanitary  Institute. 


Joint  Committee  on  Eeinforced  Concrete. 

At  the  invitation  of  the  Eoyal  Institute  of  British  Architects, 
your  Council  have  appointed  Mr.  A.  E.  Collins  and  Mr.  J.  W. 
Cockrill  to  serve  on  this  Committee. 


Sanitary  Institute  Congress. 

Mr.  T.  H.  Yabbicom,  Past  President,  and  Mr.  E.  Bead,  are 
your  representatives  at  this  Congress,  to  be  held  at  Bristol  in  July 
1906. 
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International  Engineering  Exhibition,  1906. 

Your  President  and  Secretary  represent  the  Association  in 
connection  with  this  Exhibition. 


Result  op  Sale  of  Volumes  I.-XX.  at  Reduced  Price. 

Members  have  taken  considerable  advantage  of  the  opportu- 
nity given  to  them  to  complete  their  sets  of  "  Proceedings  " 
at  the  reduced  price  of  5^.  a  volume. 


Appointment  of  Scrutineers. 

To  obviate  the  difficulty  which  arises  when  a  scrutineer 
elected  at  an  Annual  Meeting  is  subsequently  nominated  for 
election  on  the  Council^  the  Members  are  recommended  to  ap- 
point eight  scrutineers,  and  to  empower  the  President  to  select 
as  many  as  may  be  required  for  the  purposes  of  the  scrutiny. 

Charles  Jones,  Hon,  Sec, 
Thomas  Cole,  Secretary. 

On  the  motion  of  the  President,  seconded  by  Mr.  C,  Jones, 
the  Report  was  received  and  adopted. 

The  President  moved,  and  Mr.  A.  D.  Greatorex  seconded, 
that  By-law  5a  be  altered  to  read  as  follows : — 

5a,  Any  Member  or  Associate  ceasing  to  hold  a  permanent 
appointment  or  position  of  the  nature  described  in  By-laws  2 
and  2a  as  the  case  may  be,  shall  cease  to  belong  to  the  Associ£^ 
tion,  but  may  be  re-elected  anmcaUy  in  April  by  the  Council. 
No  member  so  re-elected  shall  be  a  Member  of  the  Council  or 
hold  any  office  in  the  Association  other  than  that  of  Hon. 
Secretary  or  Hon.  Treasurer. 

After  discussion  it  was  decided  to  refer  the  matter  back  to 
the  Council  for  reconsideration. 

The  Association's  Premiums  were  then  presented:  5/.  in 
books  to  Mr.  P.  H.  Palmer  for  his  paper  on  "  Armoured  or  Rein- 
forced Concrete,"  51.  in  books  to  Mr.  A.  R.  Galbraith  for  his 
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paper  on  "Reinforced  Concrete  Piling,"  and  3/.  in  books  to 
Mr.  J.  Owen  for  his  paper  on  **  Tramway  Materials  and  Con- 
struction." 


Mr.  W.  Jones,  of  Colwyn  Bay,  was  elected  Hon.  Secretary 
for  the  North  Wales  District,  and  the  other  District  Secretaries 
were  re-elected  pending  meetings  in  their  various  districts. 

Mr.  E.  A.  MacBrair  and  Mr.  S.  Stallard  were  re-elected 
Auditors  for  the  ensuing  year. 

Messrs.  R.  J.  Angell,  A.  H.  Campbell,  A.  Gladwell,  F.  Harris, 
W.  F.  Loveday,  H.  Shaw,  C.  C.  Smith,  and  0.  E.  Winter,  were 
elected  Scrutineers  for  the  ensuing  year. 

Mr.  Collins  then  introduced  his  successor,  Mr.  J.  Patten 
Barber,  and  vacated  the  chair  in  his  favour. 

Mr.  T.  H.  Yabbicom  proposed  a  hearty  vote  of  thanks  to  the 
retiring  President  for  his  services  to  the  Association  during  the 
past  year.  This  was  seconded  by  Mr.  W.  Harpur,  and  carried 
with  acclamation. 


Mr.  Collins  acknowledged  the  vote. 

Mr.  Barber  then  read  his  Inaugural  Address,*  a  hearty  vote 
of  thanks  for  which  was  proposed  by  Mr.  A.  D.  Greatorex, 
seconded  by  Mr.  C.  H.  Cooper. 

The  following  papers  were  read  and  discussed:  "Sewage 
Treatment  in  relation  to  Sewage  Disposal,"  by  J.  D.  Watson ; 
**  Sewage  Disposal  with  Special  Reference  to  Improvements  in 
Primary  Contact  Beds,"  by  W.  J.  Dibdin  ;  *'  Motor  Vehicles  for 
Municipal  Work,"  by  J.  A.  Brodie ;  "  Notes  on  the  carrying  out 

*  This  Address  and  the  papers  read  at  the  Meeting  wUl  be  found  at  the  end 
of  the  volume. 
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of  Public  Works  Departmentally,"  by  A.  H.  Campbell ;  "  Eoad 
Construction,  Maintenance,  Improvements,  and  Subsidies,"  by 
H.  T.  Wakelam. 


A  vote  of  thanks  to  the  President  and  Council  of  the 
Institution  of  Mechanical  Engineers  for  the  use  of  their  Hall 
and  rooms  for  the  purposes  of  the  meeting  was  carried 
unanimously. 


Dr. 


STATEMENT  OP  RECEIPTS  AND  EXPENDITUBB 


BEGEIPTS. 

To  Balance,  May  1, 1905     

„  Balance  of  Petty  Gash  in  hands  of  Secretary,  May  1, 1905 

„  Entrance  Feee  of  Members  and  Associates       

„  Subscriptions 

„  Subscriptions  in  advance      

„  Arrears     

,,  Sale  of 'Proceedings' 

„  Examination  Fees 

M  Interest  on  Investments 

y,  Sundries 

.,  Redemption  of  Southampton  Stock 

,,  Balance  of  Petty  Gash  due  to  Secretary,  May  1, 1906     . . 


£    s.  d. 


83  15 

2 

9 

26 

5 

919  10 

29  15 

59  15 

48 

1 

376 

9 

44 

4  11 

17  11 

200 

0 

0 

1 

12 

8 

1792  16    6 


2)t. 


STATEMENT  OF  ASSETS 


LIABILITIES. 

To  Estimated  Liability  on  Vol.  XXXII.  .. 

„    Sundry  Printing 

„    Sundry  Greditors 

„    Balance  of  Petty  Gash  due  to  Secretary 
M    Balance 


£  s. 

d 

40  0 

10  0 

15  0 

1  12 

1285  19 

0 
0 
0 
8 
9 

1352  12    0 


Examined  with  the  vouchers  and 


•OB  THE  TEAR   ENDING  APRIL  30,  1906. 


Cv. 


EXFENDITT7RE. 

Bj  Beports  of  Meetings      

n   EzAmiiienr  Fees  and  Ezf)en8e8 

^  MflWB.  Clowes,  for  Vol.  XXXL 

«        ,,  ^       General  Printing  and  Postages 

«  Anditon' Expenses       

«   MeefinKS,  Expenses      

M   Statiunery       

n  Olnstrations  fur  Volume       

n   Bent  of  Office  and  Coals      

«   Bankers' Charges 

„   Bj-law  Committee  Expenses       

»  Typewriter,  Foniitnre  and  Sundries 

n  Bctom  of  Subscription 

„  Bent  of  Telephone 

n  K  AX.6.0.  Subscription  and  Expenses  of  Delegate 

ff   Premiums       

„  Messrs.  Waterlow.  for  Certificates      ..     

n   Subscription  to  Times  Law  Bepcurtand  Press  Cutting 
Agency       

n   Secretary,  Salary 

9   Asststaut  Secretaiy,  Salary         

»  Ptetage  of  Volmne  XXX 

„   Petty  Cash- 
Postages     

General      

„   Balance,  May  1, 1906 


£  a 

d. 

£     $.  d. 

29  8  0 
252  4  4 

3O0  ii 
205  14 

0 
2 

}  506  5  2 

2  9  0 
36  19  9 
17  5  0 
57  2  0 
78  8  8 
16  5 

117  16  10 
43  18  5 

1  1  0 

7  10  0 

11  4  0 

15  0  10 

92  15  9 

6  10  0 
281  5  0 

118  18  4 
29  15  7 

33  12 

11 

20  8 

7 

54  1  6 
32  5  11 

•• 

£ 

1792  16  6 

JID  LIABILITIES. 


Cv. 


ASSETS. 

3y  Balance  at  Bank,  May  1, 1906 

»  £290  Southampton  Corpomtion  3^  %  Stock  at  100  . . 

n  £55S  12a  9d.  India  2)  %  Stock  at  80 

M  £261  14s.  7d,  London  County  Council  24  %  Consols 

at76       :     ..      .. 

n  £200  Metropolitan  2i%  ConsoUdated  Stock  at  79  . . 

„  Loan  to  San.  Insp.  Joint  Exam.  Board      

ff  Subscriptions  in  Arrear        

i€M50%bad       

n  'Proceedings 'in  Stock 

LesB75%       

n  Office  Furniture 


£    B.   d. 


120  0 
60  0 

6 
3 

223  14 
167  15 

0 
6 

£    s.   d. 


32  5 
290  0 
442  18 

198  18 

158    0 

15 


60    0    3 


55  18 
99  11 


£    1352  12    0 


i  correct.  May  23,  1906. 
Sunnnr  Stallaed  \  »  j*^ 

K.A.MAOBRAIB    }^«**«- 


Lkwib  Anoell,  H<m.  Treamrer. 
Chabues  Jokbs,  Hon.  Seerdary. 
Thoicas  Col%  Secretary, 


SOUTH   WALES   DISTRICT  MEETING. 

July  14  and  16,  1906. 

Held  in  the  Council  Chamber,  Chiildhall^  Stoansea. 
A.  E.  Collins,  M.  Inst.  C.E.,  President,  in  the  Chair. 


The  Mayor  (Alderman  W.  H.  Spring)  received  the  Members 
and  offered  them  a  hearty  welcome  to  Swansea. 

The  President,  on  behalf  of  the  Association,  thanked  the 
Mayor  for  the  kind  welcome  he  had  given  them. 

Mr.  W.  E.  C.  Thomas  was  unanimously  re-elected  Hon. 
Secretary  for  the  South  Wales  District. 


jy 


SOME  MUNICIPAL  WORKS  IN  SWANSEA. 
By  GEORGE  BELL,  A.M.Inst.  C.E.,  Bououoh  Surveyor. 

Swansea  is  a  very  ancient  borough,  which  has  long  been  pro- 
minent in  the  history  of  Wales,  as  shown  by  its  charters,  dating 
from  the  reign  of  Eling  John.  The  Castle,  which  is  the  oldest 
remaining  link  with  the  past,  was  built  towards  the  close  of  the 
eleventh  century  by  Henry  Beauchamp,  Earl  of  Warwick,  and, 
after  being  destroyed  early  in  the  thirteenth  century,  was  re- 
built in  the  fourteenth  by  Henry  De  Gt)wer,  Bishop  of  St. 
Davids.  A  considerable  part  of  this  old  structure  remains,  and 
its  open  parapet  of  Gothic  arches  is  worthy  of  examination  and 
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study.     The  Castle  now  forms  part  of  the  extensive  property 
owned  in  the  neighbourhood  by  His  Grace  the  Duke  of  Beaufort. 

The  town  is  picturesquely  situated  at  the  mouth  of  the  river 
Tawe,  on  the  shores  of  one  of  the  finest  bays  in  the  kingdom, 
from  which  the  ground  rises  in  a  gradually  increasing  slope  to  a 
height  of  570  ft.  above  the  sea  level.  The  configuration  of  the 
whole  of  the  borough  is  of  a  very  hilly  and  diversified  nature, 
which,  although  presenting  many  features  of  natural  beauty, 
makes  the  carrying  out  of  most  of  the  municipal  works  which 
have  to  be  undertaken,  more  difficult  and  costly  than  would  be  the 
case  in  a  flatter  district. 

For  a  very  long  time  Swansea  has  been  resorted  to  as  a 
watering  place,  and  during  recent  years  it  has  been  steadily 
increasing  in  favour,  and  in  the  summer  time  the  sands  and 
some  of  the  parks  are  crowded  with  visitors  from  all  parts  of  the 
country. 

In  addition  to  the  natural  attractions  of  Swansea  itself,  the 
town  is  fortunately  placed  by  its  proximity  to  the  peninsula 
of  Grower,  which  has  a  coastline  made  up  of  a  succession  of 
beautiful  bays,  extending  for  a  distance  of  20  miles  from 
Swansea  Bay  to  Worms  Head,  and  the  country  adjoining  is  of 
the  most  delightful  character,  and  full  of  interest  and  attraction 
for  the  artist,  the  antiquarian,  and  the  health  seeker.  The  land 
of  Gower  retains  in  a  remarkable  degree  its  old-world  character, 
which  is  one  of  its  greatest  charms  to  the  visitor,  there  being  no 
railways  and  very  little  development  of  any  kind.  Anyone 
approaching  Swansea  on  its  eastern  side,  and  getting  a  first 
impression  from  the  numerous  works  and  slag-tips  on  the  banks 
of  the  Tawe,  will  find  it  difficult  to  realise  the  beauties  lying  to 
the  westward  of  the  town. 

The  geological  formation  on  which  the  town  stands  is  part 
of  the  great  coalfield  of  South  Wales,  the  dip  of  the  measures 
being  generally  very  steep  and  in  a  northerly  direction.  The 
coal  worked  within  the  borough  is  highly  bituminous,  and  the 
native  sandstone  is  very  good,  and  is  largely  worked  and  used 
for  building  operations  of  all  kinds. 

Swansea  is  at  the  present  day,  and  has  been  for  many  years, 
the  chief  seat  of  the  copper,  spelter,  and  tin-plate  trades,  and 
may  claim  to  be  one  of  the  most  important  and  progressive 
centres  of  commercial  and  manufacturing  business  in  the  United 
Kingdom, 
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The  development  of  the  port  under  the  Harbour  Trustees  has 
kept  pace  with  all  requirements,  the  present  wet  dock  accom- 
modation extending  over  an  area  of  58^  acres,  as  follows : — 


A<*rMi  Length  of         Depth  of 
—                                                 -^"«-  Qu»ys,        water  oaSUl. 

'  ft  '  ft. 

North  Dock     14        i     5,500  ^        32 

South  Dock     17        |     5,200  ;        84 

Prince  of  Wales  Dock 27J      i     6,190  32 


The  construction  of  a  new  deep-water  dock  has  been  com- 
menced to  accommodate  the  largest  class  of  steamships  afloat, 
to  deal  with  the  increasing  trade  of  the  port — in  which  will 
figure  more  largely  in  the  future,  anthracite  coal,  which  composes 
that  part  of  the  South  Wales  Coalfield  adjacent  to  Swansea,  and 
the  natural  outlet  for  the  exportation  of  which  is  the  port  of 
Swansea.  For  this  purpose  it  is  intended  to  reclaim  nearly  400 
acres  of  land  on  the  foreshore.  The  dock  will  have  an  area 
when  completed  of  107  acres,  and  the  depth  of  water  on  the  sill 
will  be  40  feet  at  H.W.O.S.T.,  and  the  estimated  cost  with 
equipment  is  1,250,000Z.  The  first  sod  for  this  dock  was  cut  by 
H.M.  the  King  in  July  last  year,  and  the  dock  is  to  be  called 
"  The  King's  Dock."  The  joint  engineers  are  Mr.  P.  W.  Meik, 
M.Inst.C.K,  and  Mr.  A.  0.  Schenk,  M.Inst.C.E.,  and  Messrs. 
Topham,  Jones,  and  Eailton  are  the  contractors. 

A  new  plate  girder  draw-bridge  has  just  been  completed  by 
the  Harbour  Trustees  over  the  North  Dock  Lock,  which  was 
necessary  for  the  largely-increasing  traffic  between  the  east  and 
west  sides  of  the  river.  This  bridge  has  a  double  line  of  road- 
way, on  which  tramways  are  laid,  two  footpaths,  and  a  line  of 
railway,  and  displaces  an  old  swing-bridge  which  had  only  a 
single  line  of  roadway,  footpath,  and  railway.  Over  the  river 
Tawe,  on  the  main  road  from  east  to  west,  a  new  lattice-girder 
swing-bridge  was  erected  by  the  Harbour  Trustees  in  1897,  and 
has  the  same  accommodation  as  the  new  drawbridge.  Both 
these  bridges  were  designed  by  Mr.  A.  0.  Schenk,  M.Inst.C.E.,  the 
engineer  to  the  Harbour  Trustees,  and  constructed  by  Messrs. 
Handyside,  of  Derby,  and  are  well  worthy  of  inspection,  especially 
to  municipal  engineers,  in  connection  with  the  tramway  con- 
struction over  the  same. 
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General  Statistics. 

The  area  of  the  Borough  above  high-water  mark  is  5070 
acres,  and  the  population  at  the  census  of  1901  was  94,514, 
and  it  is  now  estimated  at  100,000.  The  number  of  houses  is 
19,487,  giving  an  average  number  of  5  •  13  persons  per  house. 
The  death-rate  from  the  last  annual  report  of  Dr.  Eben  Davies, 
the  Medical  Officer  of  Health,  was  17  "6  per  thousand,  including 
2  •  17  per  thousand  for  the  seven  zymotic  diseases.  The  present 
rateable  value  of  the  borough  (for  poor  rate  purposes)  is 
447,718/.,  and  the  outstanding  debt  for  sanitary  purposes  only 
is  703,000/.  The  general  district  rate  amounts  to  4s.  4d.  in  the 
pound,  and  the  poor  rate,  including  the  borough  rate,  is  also 
4s.  4d.  in  the  pound. 

Public  Eoads  and  Streets. 

The  length  of  public  roads  and  streets  is  79  miles,  6i  miles 
being  main  roads  taken  over  in  1889  and  1891,  and  in  respect 
of  which  a  contribution  is  made  from  the  National  Exchequer, 
covering  the  cost  of  maintenance. 

Excepting  the  Strand,  having  a  length  of  nearly  1  mile, 
granite-paved  in  1894  at  a  cost  of  8343/.^  and  some  of  the 
tramway  routes  described  later,  the  whole  of  the  public  high- 
ways are  macadamised. 

The  material  used  at  present  is  syenite  from  Port  Nant,  in 
North  Wales,  carboniferous  limestone  from  Mumbles,  millstone 
grit,  obtained  from  pebbles  excavated  from  building  sites  in  the 
town,  native  sandstone,  and  copper  works  slag,  used  according 
to  the  degree  of  importance  of  each  particular  street  or  road. 
The  prices  for  the  current  year  for  the  broken  stone  2-inch  gauge 
are  as  follows:  syenite,  7^.  3d,  per  ton  alongside  Corporation 
Wharf,  or  7«.  9d.  in  depot;  limestone,  4«.  8d.,  5s.  2d.,  and 
58.  9d.  per  ton,  delivered  on  streets  in  the  various  town  districts, 
or  48.  Id.  in  truck  at  Landore  or  Morriston  Stations;  native 
sandstone  from  Cwmdu  Quarries,  Ynismeudw,  55.  6d.  per  ton 
in  truck  at  Swansea,  Landore,  or  Morriston  stations. 

An  analysis  of  the  Port  Nant  stone  by  Mr.  Norman  Tate,  of 
Liverpool,  is  as  follows : — 
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Chemical  Oompontion. 

Silica        66168 

Alumina 19*881 

Oxide  of  iron 8*920 

Lime         2-120 

Magnesia         1*442 

Soda         ..      ..             0-210 

Potash      0-838 

Traces  of  manganese,  loss,  ete 0  *  42 1 

100  000 

Mineral  ConttUuenU. 

Quartz      50 

Hornblende      40 

Felspar 10 

](K) 

A  description  of  the  Cwmdu  stone  by  Dr.  Flitt,  of  London, 
is  as  follows : — 

"  This  is  a  dark  grey,  speckled,  impure  sandstone,  which  con- 
sists of  rounded  quartz  grains,  fresh  and  weathered  felspar,  black 
pieces  of  shale  or  slate,  fragments  of  quartzite,  felsite,  a  little 
white  mica,  iron  oxides,  zircon,  etc.  TOie  average  diameter  of 
the  grains  is  about  i^  inch,  the  cementing  material  is  silicious. 
The  rock  has  the  appearance  and  composition  of  a  fresh  and 
good  sample  of  the  well-renowned  Pennant  Grit  of  South  Wales." 

Neither  of  these  stones  have  been  used  in  Swansea  sufficiently 
long  enough  for  a  proper  opinion  to  be  formed  of  their  qualities. 
The  great  difficulty  experienced  in  regard  to  the  supply  of  road 
metal  is  as  to  the  breaking,  and  although  a  strict  specification  is 
drawn  up,  tenders  and  samples  obtained,  and  contracts  entered 
into,  it  seems  impossible  to  obtain  at  a  moderate  price  with  any 
degree  of  certainty  what  is  required,  viz. :  metal  broken  to  a 
regular  gauge  and  shape,  either  by  machine  or  hand ;  con- 
sequently cargoes  have  had  to  be  rejected,  or  abatements  made 
in  the  price,  and  some  contracts  terminated. 

The  Corporation  have  three  10-ton  road  rollers,  two  by 
Messrs.  Aveling  and  Porter,  and  one  by  Messrs.  Green,  of  Leeds. 
One  of  the  former  is  fitted  with  a  Morrison's  scarifier  and  the 
latter  with  a  Bomford  scarifier,  both  of  which  work  satisfactorily 
without  causing  any  undue  additional  cost  of  upkeep  to  the 
rollers. 

When  the  recoating  of  any  road  or  street  has  been  deter- 
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mined  upon,  formal  notice  is  sent  to  the  various  departments 
and  companies  having  underground  works  therein,  informing 
them  of  the  intention,  and  requesting  that  any  prospective  work 
may  be  carried  out  beforehand,  ample  time  being  allowed  for  the 
purpose. 

In  carrying  out  the  recoating  or  repair,  the  scarifiers  are 
used  as  far  as  possible  for  cutting  up  the*  old  surface,  and  after 
new  metal  has  been  put  on  and  rolled  dry,  binding  material  of 
native  gravel  or  road  grit  is  laid  on  and  well  watered  and  rolled, 
and  afterwards  a  top  dressing,  preferably  of  fine  Appledore 
gravel,  which  completes  the  filling  up  of  the  interstices  between 
the  road  metal,  and  leaves  a  clean  even  surface  without  any 
tendency  to  stickiness,  or  licking  up. 

The  work  of  recoating  and  repairing  the  roads  is  carefully 
watched  and  measured  up,  and  a  detailed  statement  of  the  cost 
is  kept  in  the  form  appended  herewith  (see  table,  page  18),  setting 
out  particulars  of  the  materials  used,  the  labour,  haulage,  and 
rolling,  and  the  time  occupied  in  the  work.  The  total  cost  per 
square  yard  of  each  coat  is  shown,  and  the  statement  has  proved 
to  be  of  much  value  for  reference  and  comparison.  As  an 
index  to  these  sheets,  a  map  of  the  town  is  posted  up  during 
each  year  showing  in  colour  the  extent  of  each  road  repair,  and 
the  month  is  noted  thereon,  and  from  these  maps  may  be  seen 
at  a  glance  the  time  each  coat  lasts. 

The  entries  on  the  form  referred  to  are  fair  average  examples 
of  actual  recoatings  for  the  year  1904-5,  for  each  kind  of  mate- 
rial used. 

The  annual  cost  of  the  maintenance  of  every  public  road  and 
street  in  the  borough  is  al^o  kept,  with  the  cost  per  square  yard 
of  each,  upon  a  tabulated  statement  (see  table,  page  19),  which 
also  shows  the  average  cost  for  three  and  six  years,  the  form 
of  which  is  given  herewith,  with  the  costs  of  certain  syenite  and 
other  roads. 

A  table  which  has  been  found  useful  in  connection  with  this 
matter,  showing  readily  the  cost  per  mile  of  roadway  of  different 
widths  at  varying  rates  per  square  yard,  is  appended  (page  21). 

The  total  expenditure  on  the  maintenance  of  the  roads  and 
streets  for  the  year  ended  March  31  last  amounted  to  6402/., 
equal  to  an  average  of  81/.  per  mile. 

The  Corporation  have  two  principal  depots  for  street  works, 
viz.  at  East  Burrows  Wharf,  having  a  water  frontage  to  the 
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harbour  of  95  yards,  where  a  certain  qnantity  of  road  metal  is 
discharged  and  stored,  and  the  other  close  to,  in  Cambrian  Place, 
with  storekeeper's  office,  weighing  machine,  masons'  sheds,  water 
Iran  sheds,  and  general  stores. 

The  rates  of  pay  of  the  roadmen  are  as  follows : — 

General  foreman 41*.    per  wei'k. 

District  foreman 30«.  „ 

Leading  roadmen        26$,  „ 

General  roadmen         22«.  to  24f .     „ 

The  public  footpaths  are  paved  with  Irish  and  native  flags, 
and  approved  artificial  stone  is  allowed  to  be  used  in  private  streets. 

Tar  macadam  made  with  limestone  has  been  used  to  some 
extent  in  Somerset  Place,  adjoining  the  Guildhall,  in  some  back 
roads  and  passages,  and  for  many  street  crossings.  It  is  found 
to  be  generally  satisfactory,  and,  although  its  first  cost  is  greater 
than  ordinaiy  macadam,  it  lasts  longer  under  light  traffic  and 
requires  less  cleansing.  The  mixture  used  is  in  the  proportion 
of  12  gallons  of  tar  to  30  lb.  of  pitch,  boiled  in  a  tar  boiler,  and 
added  to  dry  stone  of  three  grades,  viz.  2  inch,  1  inch,  and  j^  inch 
respectively.  Formerly  the  stone  was  heated  and  dried  by  being 
covered  over  in  long  beds  with  coke  breeze,  and  fires  lighted  on 
the  top,  but  it  was  found  that  the  stone  generally  became  too 
hot,  often  being  burnt  into  lime,  and  in  mixing  a  considerable 
portion  of  the  tar  was  evaporated  and  wasted.  Perfectly  satis- 
factory results  are  now  obtained  without  heating  the  stone.  In 
laying  the  material  down  in  a  roadway  each  layer  is  separately 
rolled  with  a  steam  roller,  and  the  whole  is  covered  over  with  a 
top  dressing  of  fine  gravel  or  fine  limestone  chippings  and  dust. 
The  street  crossings,  which  are  only  laid  in  places  where  no 
provision  is  made  for  paved  crossings,  are  treated  in  a  similar 
manner  when  made  at  the  same  time  as  the  remainder  of  the 
street,  but,  when  otherwise,  the  material  is  consolidated  by 
means  of  iron  rammers. 

The  cost  of  the  tar  macadam  laid  complete  averages  2s.  3d, 
per  square  yard. 

New  Buildings  and  Streets. 

The  following  statement  gives  the  number  of  plans  passed 
for  new  buildings  and  streets  for  the  past  10^  years,  from  which 
it  will  be  seen  that  from  1896  to  1900  the  total  number  steadily 
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declined,  which  is  accounted  for  by  the  fact  that  owing  to  the 
niunber  of  houses  built  about  the  year  1895  the  supply  exceeded 
the  demand,  and  that  since  1900  the  necessity  for  more  houses 
has  again  shown  itself,  and  building  has  been  proceeding  rapidly. 
At  the  present  time  there  is  a  considerable  scarcity  of  houses, 
but  this  appears  likely  to  be  soon  overtaken,  as  shown  by  the 
largely  increased  number  of  plans  passed  during  this  year  to 
date. 


Year. 

New 
StroetH. 

New  Houses 
and  Shfips. 

Placenof 
Worahlp. 

Schools. 

Other 
Kuildings. 

Totahi. 

189.1 

18 



345 

4 

89 

451 

1896 

2 

342 

3 

2 

111 

460 

1897 

4 

136 

7 

3 

100 

250 

1898 

:\ 

81 

3 

1 

90 

178 

1899 

6 

69 

.. 

2 

97 

174 

1900 

.. 

45 

1 

.. 

76 

122 

1901 

89 

2 

82 

173 

1902 

2 

162 

2 

121 

287 

190:  J 

1 

203 

3 

5 

102 

314 

1904 

1 

175 

8 

6 

86 

276 

Average  for  10 
years    .      ../ 

:j 

1(>4 

3 

2 

95 

268 

To  (late,  1905 

8 

282 

2 

3 

69 

364 

Street  Lighting. 

The  streets  are  principally  lighted  by  gas,  supplied  by  the 
Swansea  Gas  Light  Company  at  2$,  8d,  per  1000  cubic  feet. 

At  the  end  of  March  last  there  were  1724  ordinary  flat 
flame  gas  lamps,  burning  4  cubic  feet  per  hour,  costing  for  gas 
1/.  17.S.  Id.,  and  for  maintenance,  repairs,  cleaning,  lighting,  and 
extinguishing  18s.,  equal  to  21,  15s.  Id.  per  annum;  89  ordinary 
incandescent  gas  lamps,  burning  4  cubic  feet  per  hour,  with  an 
additional  charge  of  8s.  per  annum  for  maintenance  of  mantles, 
equal  to  31.  3s.  Id. ;  92  incandescent  gas  lamps,  burning  4^  cubic 
feet  per  hour,  and  costing  31.  13s.  5d.  per  annum. 

The  pillars,  lanterns,  and  cradles  are  supplied  and  renewed 


SOME  MUNICIPAL  WORKS   IN   SWANSEA.  23 

by  the  Corporation,  ordinary  pillars  costing  275.  each,  ordinary 
lanterns  lis.  9d.  each. 

The  number  of  hours  of  burning  per  annum  is  3472  J. 

Of  electric  lamps  supplied  by  the  Corporation  Electricity  De- 
partment, there  are  54,  12^-ampere  arc  lamps  in  the  main  streets 
in  the  centre  of  the  town,  charged  at  251.  each  per  annum; 
9, 8-ampere  arcs  in  St.  Helen's  Road  at  11/.  each ;  32,  ^-ampere 
Nemst  lamps,  charged  at  the  same  price  as  ordinary  incandes- 
cent gas  lamps ;  and  27,  i-ampere  Nemst  lamps,  charged  at  the 
same  price  as  the  ordinary  flat  flame  gas  lamps. 

The  Council  have  under  consideration  the  extension  of  elec- 
tric lighting  to  the  roads  and  streets  through  which  the  new 
light  railways  and  tramways  have  been  laid. 

Private  Street  Works. 

A  large  amount  of  private  street  work  has  been  dealt  with, 
especially  during  the  last  five  years ;  during  which  period  plans, 
estimates,  and  apportionments  have  been  prepared  for  49  streets. 
The  work  in  36  of  these  streets,  having  a  total  length  of  3  miles, 
has  been  executed  by  the  Corporation  at  a  cost  of  7250/.,  which 
amount  is  recovered  from  the  frontiigers.  As  to  the  remainder 
of  the  streets,  the  work  has  either  b^n  cahried  out  entirely  or 
partly  by  the  frontagers,  or  is  waiting  for  notices  or  decisions 
thereon. 

The  proceedings  are  taken  under  the  Swansea  Corporation 
Act,  1889,  which  is  the  same  as  the  Private  Street  Works  Act, 
1892. 

After  the  plans,  etc.,  have  been  prepared,  and  notices  served, 
the  frontagers  are  allowed,  if  they  so  desire,  to  carry  out,  under 
proper  supervision,  as  much  of  the  work  as  they  can  deal  with 
individually  in  front  of  their  respective  premises ;  and  although 
there  are  advantages  in  this  method  on  account  of  the  lesser 
amounts  to  be  collected  by  the  Corporation,  the  result  of  doing 
the  work  piecemeal  is  not  always  satisfactory. 

Street  Improvements. 

As  opportunities  have  occurred  in  connection  with  the  ex- 
piration of  leases,  and  the  rebuilding  of  premises,  the  Corporation 
have  since  1892  expended  12,585/.  in  purchasing  property  and 
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carrying  out  the  widening  of  various  roads  and  streets  in  the 
town. 

The  widening  of  Castle  Bailey  Street  was  carried  out  in  1889, 
by  {^reement,  at  a  cost  to  the  town  of  16,000/. 

In  connection  with  the  widening  of  Castle  Street,  which  has 
long  been  a  much-needed  improvement  in  the  centre  of  the  town, 
property  costing  114,122/.  has  been  acquired  by  agreement  since 
1895,  and  there  now  only  remain  five  premises  to  be  purchased 
— which  will  be  dealt  with  compulsorily  imder  the  Corporation 
Act  of  1902.  Castle  Street  has  a  length  of  400  feet,  and  at 
several  points  is  only  18  feet  wide.  It  is  intended  to  widen  the 
street  to  50  feet,  which  will  give  a  wide  main  artery  extending 
from  the  Great  Western  Eailway  Station  in  High  Street  to  the 
bottom  of  Wind  Street,  and  enable  the  connecting  link  of  the 
tramways  between  High  Street  and  Castle  Bailey  Street  to  be 
carried  out  according  to  the  light  Eailways  Order,  1902. 

Cleansing,  Etc. 

Down  to  1892,  the  work  of  removing  ashes  and  house  refuse, 
and  also  the  street  cleansing,  was  being  carried  out  under  con- 
tracts, but  as  it  was  very  unsatisfactory,  the  Council  in  May 
1892  decided  to  do  the  work  themselves,  and  premises  on  the 
Strand  belonging  to  the  Corporation  were  selected  as  a  site  for 
the  stables,  etc.  The  old  works  and  buildings  which  stood  upon 
the  site  were  partly  pulled  down,  and  new  stable  buildings  to 
accommodate  24  horses,  and  also  a  house  for  a  resident  horse- 
keeper,  erected  at  a  cost  of  2200/.,  for  which  a  loan  was  obtained 
for  a  period  of  30  years.  Horses,  carts,  harness,  and  the  neces- 
sary plant  were  purchased  at  a  cost  of  2394/.,  for  which  the 
loan  was  repayable  in  5  years.  Since  that  time  old  buildings 
on  the  same  site  have  been  altered  to  accommodate  a  further 
16  horses,  the  cost,  284/.,  having  been  paid  out  of  revenue. 

The  present  stud  is  40  horses,  and  the  plant  consists  of  four 
3  yard  and  twenty-two  2J  yard  wagons,  eight  IJ  yard  carts, 
twenty  1  yard  stone  carts,  one  horse  sweeper  and  two  drums. 

Eenewals  of  horses,  carts,  wagons,  and  harness  have  been 
made  out  of  revenue  during  the  past  11  years,  and  the  amount 
expended  has  been :  horses,  3103/. ;  carts  and  wagons,  822/. ; 
harness,  132/.;  or  an  average  for — ^horses,  282/.;  carts,  103/.; 
harness,  26/. ;  per  annum. 
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For  the  year  ended  March  31  last  the  expenditure  was : — 

Wages        6,454 

Keepof  horses 1,447 

Horsehiie 1,402 

iCepaira  to  carts  and  wagons 3.51 

Veterinary  surgeon 50 

Shoeing      127 

Bentandrates .      ..  181 

Electric  light,  power,  ooal^  etc 49 

Harness  repairs  and  stable  requisites 105 

Purchase  of  horses  and  wagons 233 

Brushes,  pans,  tools,  sundries,  and  sll  other  charges  305 

10,704 
Interest  and  sinking  fund  on  buildings       114 

10,818 
Leas  credit  for  work  done  for  haulage  of  stone,  etc.  . .       2,916 

Net  cost  per  annuel     7,902 

The  quantity  of  house  and  trade  refuse  and  street  sweepings 
collected  for  the  year  referred  to  amounted  to  47,768  loads,  and 
works  out  at  a  cost  of  Ss,  4}rf.  per  load.  The  cost  of  keep  of 
horses  (fodder  and  bedding  only)  averaged  13s.  OJrf.  per  horse 
per  week,  as  against  an  average  of  the  past  12  years  of  12s.  9rf. 
per  horse  per  week. 

The  staff  comprises :  1  superintendent,  1  foreman  at  SSs.  per 
week,  1  resident  horsekeeper  at  30s.,  1  assistant  horsekeeper  at 
25s.,  1  clerk  at  24s.,  39  drivers  at  24s.  to  25s.,  35  carriers  at  23s. 
to  30s.,  17  sweepers  at  20s.  to  24s.,  3  tipmen  at  18s.  to  25s., 
1  orderly  at  18s. 

The  system  of  collection  of  ashes,  house  and  trade  refuse,  in 
operation  is,  as  far  as  circumstances  permit,  from  receptacles 
placed  outside  by  the  occupiers  of  premises  at  notified  hours 
and  days,  a  large  number  being  every  day  and  others  on  alter- 
nate days,  and  the  remainder  from  ashpits,  which  are  cleared 
onoe  or  twice  a  fortnight,  as  required. 

The  cleansing  of  the  main  thoroughfares  is  done  daily  from 
midnight  to  5.30  a.m.  the  following  morning,  and  collected  from 
6.30  to  7.30  a.m.  The  other  roads  and  streets  are  cleansed 
according  to  importance  and  locality,  some  once  and  some  twice 
a  week.  Sunday  work  is  from  2  a.m.  to  8  a.m.  on  the  main 
streets  only. 

All  haulage  work  required  by  the  different  departments  is 
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arranged  for  by  the  superintendent,  upon  receiving  overnight  a 
requisition  stating  the  number  of  loads  and  the  places  to  and  from 
which  the  material  has  to  be  hauled,  the  charge  for  which  is  by 
agreed  tonnage  schedule  where  the  material  is  weighed,  or  other- 
wise at  Is,  per  hour.  On  account  of  the  scattered  and  hilly 
nature  of  the  borough  a  larger  number  of  horses  is  required  than 
would  be  the  case  in  a  more  compact  and  less  hilly  district,  and 
tliis  necessitates  either  the  keeping  up  of  a  very  large  stud,  or 
the  hiring  of  a  certain  number  of  horses.  The  horse  hire  for  the 
past  5  years  has  averaged  over  750/.  per  annum,  being  at  the 
rate  of  Ss.  6d.  per  day  for  horse,  cart,  and  man.  The  Council 
have  considered  the  advisability  of  erecting  additional  stables 
at  Morriston,  a  distance  of  3  miles  from  the  present  stables, 
but  have  not  yet  come  to  a  decision. 

The  daily  average  of  horses  employed  for  the  past  year  was : 
on  scavenging  work  28  *  33,  and  for  general  haulage  24  *  07,  equal 
to  52 '40  per  day.  Of  this  number,  37  08  were  Corporation 
horses  and  15*32  hired  horses. 

The  plant  for  watering  streets  comprises  one  "Willacy" 
patent  rotary  van,  nine  4-wheel  400-gallon,  two  350-gallon 
vans,  and  six  200 -gallon  carts;  and  two  additional  patent 
rotary  vans  of  350-gallons  each  are  now  being  made  by  Messrs. 
Glover  and  Son,  of  Warwick. 

Watering  was  done  on  99  days  of  last  year,  and  the  amount 
expended  was  587/.,  including  repairs  of  vans,  and  159/.  charged 
for  water  from  mains.  The  total  quantity  of  water  used  was 
19,287  loads. 

Destructor. 

Owing  to  the  increasing  difficulties  of  obtaining  suitable 
places  for  tipping  the  town  refuse  without  causing  present  or 
future  nuisance  or  danger  to  the  public  health,  the  Corporation 
decided  upon  establishing  a  destructor ;  and  a  sub-committee, 
with  the  Author,  visited  a  number  of  places  where  such  works 
are  in  operation,  and  obtained  a  considerable  amount  of  in- 
formation relating  to  the  same. 

A  number  of  sites  were  considered,  and  at  length  one  was 
fixed  upon  on  vacant  land  in  hand  belonging  to  the  Corporation, 
between  Llangjrfelach  Boad  and  Cwm  Boad,  within  a  disteuice 
of  }  mile  from  the  centre  of  the  town,  and  at  a  level  of  120  feet 
above  O.D.,  which  is  a  medium  level  as  regards  the  districts 
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to  be  served.  The  gradients  leading  to  the  site  are  very- 
satisfactory,  especially  as  compared  with  those  leading  to 
the  former  tipping  place  for  the  town  districts,  at  Waun  Wen 
Quarry,  which  is  1^  miles  from  the  centre  of  the  town,  and 
210  feet  above  O.D.,  and  the  present  available  tipping-place  on 
vacant  ground  situated  at  Gorse  Road,  at  a  distance  of  2  miles 
from  the  centre  of  the  town,  and  300  feet  above  O.D.,  at  both  of 
which  places  chain  horses  have  to  be  employed. 

The  configuration  of  the  site  selected  was  very  suitable  for 
the  construction  of  the  works,  no  inclined  approach  road  being 
required,  as  the  necessary  depth  for  the  cells  is  obtained  in  the 
slope  of  the  ground,  and  the  clinker  can  be  disposed  of  for  a 
considerable  time  in  filling  up  ground  adjoining,  and  in  the 
construction  of  the  works  for  culverting  and  covering  over  the 
Burlais  Brook,  and  the  widening  of  Cwm  Road  in  the  valley 
close  alongside  the  site. 

The  area  of  the  site  occupied  by  the  destructor  and  works 
connected  therewith  is  }  acre,  and  a  rental  of  30/.  per  annum  is 
credited  to  the  Corporation  estate  for  the  same. 

Designs  and  tenders  were  invited  for  the  plant  and  buildings, 
and  those  of  the  Horsfall  Company  accepted  at  9591/.  The 
Corporation  undertook  the  excavation  of  the  ground  (excepting 
for  the  foundations  of  the  chimney  stack),  the  drainage  and 
water  supply.  The  total  cost  of  the  whole  of  the  work,  in- 
cluding some  extras,  will  amount  to  11,215/.  The  Local 
Gfovemment  Board  sanctioned  a  loan  of  10,500/.  for  the  works, 
repayable  in  22  years,  and  application  for  the  additional 
sanction  required  is  now  being  made. 

The  destructor  has  five  cells,  of  the  back-feed  type,  each 
having  a  grate  area  of  42  square  feet  (7  feet  by  6  feet),  fitted 
with  steam  jets  for  forced  draught.  The  chimney  is  circular,  120 
feet  high  above  spround  level,  and  5  feet  internal  diameter.  The 
foundations  for  the  same  were  carried  down  a  depth  of  21^  feet 
to  a  solid  bottom  of  strong  gravel  and  clay,  upon  which  a  block 
of  cement  concrete  24  feet  square  and  10  feet  thick  was  laid  to 
carry  the  stack.  A  Lancashire  boiler  30  feet  long  and  8  feet 
6  inches  diameter  is  provided  at  the  back  of  the  cells  under  the 
feeding  bin,  and  through  which  the  hot  gases  from  the  burning 
of  the  refuse  pass.  An  independent  coal  firing  furnace  7  feet 
by  6  feet  is  provided  at  the  end  of  the  boiler  for  use  in  lighting 
up  after  <deaning,  or  at  such  times  as  refuse  is  not  available. 
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arranged  for  by  the  superintendent,  upon  receiving  overnight  a 
requisition  stating  the  number  of  loads  and  the  places  to  and  from 
which  the  material  has  to  be  hauled,  the  charge  for  which  is  by 
agreed  tonnage  schedule  where  the  material  is  weighed,  or  other- 
wise at  Is.  per  hour.  On  account  of  the  scattered  and  hilly 
nature  of  the  borough  a  larger  number  of  horses  is  required  than 
would  be  the  case  in  a  more  compact  and  less  hilly  district,  and 
this  necessitates  either  the  keeping  up  of  a  very  large  stud,  or 
the  hiring  of  a  certain  number  of  horses.  Tlie  horse  hire  for  the 
past  5  years  has  averaged  over  750/.  per  annum,  being  at  the 
rate  of  8s.  6d.  per  day  for  horse,  cart,  and  man.  The  Council 
have  considered  the  advisability  of  erecting  additional  stables 
at  Morriston,  a  distance  of  3  miles  from  the  present  stables, 
but  have  not  yet  come  to  a  decision. 

The  daily  average  of  horses  employed  for  the  past  year  was : 
on  scavenging  work  28  •  33,  and  for  general  haulage  24  •  07,  equal 
to  52 '40  per  day.  Of  this  number,  37  08  were  Corporation 
horses  and  15*32  hired  horses. 

The  plant  for  watering  streets  comprises  one  "Willacy" 
patent  rotary  van,  nine  4-wheel  400-gallon,  two  350-gallon 
vans,  and  six  200 -gallon  carts;  and  two  additional  patent 
rotary  vans  of  350-gallons  each  are  now  being  made  by  Messrs. 
Glover  and  Son,  of  Warwick. 

Watering  was  done  on  99  days  of  last  year,  and  the  amount 
expended  was  587/.,  including  repairs  of  vans,  and  159/.  charged 
for  water  from  mains.  The  total  quantity  of  water  used  was 
19,287  loads. 

Destructor. 

Owing  to  the  increasing  difl&culties  of  obtaining  suitable 
places  for  tipping  the  town  refuse  without  causing  present  or 
future  nuisance  or  danger  to  the  public  health,  the  Corporation 
decided  upon  establishing  a  destructor ;  and  a  sub-committee, 
with  the  Author,  visited  a  number  of  places  where  such  works 
are  in  operation,  and  obtained  a  considerable  amount  of  in- 
formation relating  to  the  same. 

A  number  of  sites  were  considered,  and  at  length  one  was 
fixed  upon  on  vacant  land  in  hand  belonging  to  the  Corporation, 
between  Llangyfelach  Boad  and  Cwm  Boad,  within  a  disteuice 
of  I  mile  from  the  centre  of  the  town,  and  at  a  level  of  120  feet 
above  O.D.,  which  is  a  medium  level  as  regards  the  districts 
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to  be  served.  The  gradients  leading  to  the  site  are  very 
satisfactory,  especially  as  compared  with  those  leading  to 
the  former  tipping  place  for  the  town  districts,  at  Waun  Wen 
Quany,  which  is  1^  miles  from  the  centre  of  the  town,  and 
210  feet  above  O.D.,  and  the  present  available  tipping-place  on 
vacant  ground  situated  at  Gorse  Road,  at  a  distance  of  2  miles 
from  the  centre  of  the  town,  and  300  feet  above  O.D.,  at  both  of 
which  places  chain  horses  have  to  be  employed. 

The  configuration  of  the  site  selected  was  very  suitable  for 
the  construction  of  the  works,  no  inclined  approach  road  being 
required,  as  the  necessary  depth  for  the  cells  is  obtained  in  the 
slope  of  the  ground,  and  the  clinker  can  be  disposed  of  for  a 
considerable  time  in  filling  up  ground  adjoining,  and  in  the 
construction  of  the  works  for  culverting  and  covering  over  the 
Burlais  Brook,  and  the  widening  of  Cwm  Road  in  the  valley 
close  alongside  the  site. 

The  area  of  the  site  occupied  by  the  destructor  and  works 
connected  therewith  is  |  acre,  and  a  rental  of  30/.  per  annum  is 
credited  to  the  Corporation  estate  for  the  same. 

Designs  and  tenders  were  invited  for  the  plant  and  buildings, 
and  those  of  the  Horsfall  Company  accepted  at  9591/.  The 
Corporation  undertook  the  excavation  of  the  ground  (excepting 
for  the  foundations  of  the  chimney  stack),  the  drainage  and 
water  supply.  The  total  cost  of  the  whole  of  the  work,  in- 
cluding some  extras,  will  amount  to  11,215/.  The  Local 
Grovemment  Board  sanctioned  a  loan  of  10,500/.  for  the  works, 
repayable  in  22  years,  and  application  for  the  additional 
sanction  required  is  now  being  made. 

The  destructor  has  five  cells,  of  the  back-feed  type,  each 
having  a  grate  area  of  42  square  feet  (7  feet  by  6  feet),  fitted 
with  steam  jets  for  forced  draught.  The  chimney  is  circular,  120 
feet  high  above  fipround  level,  and  5  feet  internal  diameter.  The 
foundations  for  the  same  were  carried  down  a  depth  of  21^  feet 
to  a  solid  bottom  of  strong  gravel  and  clay,  upon  which  a  block 
of  cement  concrete  24  feet  square  and  10  feet  thick  was  laid  to 
carry  the  stack.  A  Lancashire  boiler  30  feet  long  and  8  feet 
6  inches  diameter  is  provided  at  the  back  of  the  cells  under  the 
feeding  bin,  and  through  which  the  hot  gases  from  the  burning 
of  the  refuse  pass.  An  independent  coal  firing  furnace  7  feet 
by  6  feet  is  provided  at  the  end  of  the  boiler  for  use  in  lighting 
up  after  cleaning,  or  at  such  times  as  refuse  is  not  available. 
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The  destructor  house  is  68  feet  long  by  46  J  feet  wide,  over  all, 
and  22^  feet  high  to  the  square  of  the  roof  from  the  level  of  the 
lower  yard,  substantially  built  of  native  sandstone  rubble,  and 
is  covered  with  an  iron  and  slated  roof.  In  a  separate  building 
(42  feet  by  28j^  feet),  at  a  distance  of  42  feet  from  the  destructor 
house,  is  installed  machinery  for  dealing  with  the  clinker,  viz., 
engine  of  self-contained  vertical  type  having  9-inch  cylinder 
and  12-inch  stroke,  supplied  with  steam  from  the  destructor 
boiler ;  clinker-crushing  mill  with  elevator  and  screen  for  four 
grades,  capable  of  crushing  and  screening  about  4  tons  of  dry 
clinker  per  hour ;  mortar  mill  with  7-feet  diameter  pan,  which 
can  turn  out  about  8  tons  of  mortar  per  day. 

The  steam  generated  from  the  burning  of  the  refuse  is 
intended  to  be  used  chiefly  for  driving  the  electrical  machinery 
for  working  portions  of  the  tramways.  This  machinery  is 
instaUed  in  a  building  placed  at  a  distance  of  40  fb.  from  the 
destructor  house,  and  consists  of  engine  room  40  ft.  by  25  ft.  by 
25  ft.  high  to  square  of  roof,  ofl&ce,  store,  etc.,  and  attached  to 
the  same  building  are  the  weigh-office,  mess-room,  etc.,  in 
connection  with  the  destructor. 

The  apportioned  cost  of  the  building  for  electrical  machinery 
is  1235/. 

The  machinery  is  described  by  Mr.  Prusmann,  the  borough 
electrical  engineer,  in  his  paper. 

Drying  fires  were  lighted  in  the  destructor  on  the  4th  of 
July,  1904,  and  refuse  commenced  to  be  burnt  on  the  27th  of 
the  same  month.  It  is  satisfactory  to  note  that  no  nuisance 
from  smell,  smoke,  or  dust,  either  from  the  stack  or  the  cells, 
has  been  caused  so  far  from  the  burning  of  the  refuse. 

The  average  quantity  of  refuse  delivered  and  dealt  with  by 
the  destructor  since  the  time  of  working  is  52  tons  14  cwt.  per 
day,  the  largest  quantity  in  one  day  being  80  tons  15  cwt.,  the 
contractors'  guarantee  being  64  tons. 

The  weight  of  residue  produced  has  not  yet  been  tested,  but 
it  is  believed  to  be  within  the  33  per  cent,  guaranteed. 

From  tests  made  by  the  borough  electrical  engineer  on  the 
21st  and  23rd  February  last,  the  average  quantity  of  water 
evaporated  in  the  boiler  from  the  burning  of  the  refuse  was 
equal  to  7125  lb.  per  hour,  reduced  to  4453  lb.  per  hour  by 
the  jets  for  forced  draught,  the  pump  and  the  clinker  engine, 
which  at  20  lb.  per  I.H.P.  would  be  equivalent  to  222  I.H.P. 
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per  hour  available  for  use  for  electrical  purposes  at  the  stop 
valve  of  the  boiler. 

The  steam  pressui'e  test,  taken  every  15  minutes  over  a 
period  of  12  hours  on  the  21st  of  February,  gave  an  average  of 
170  lb.,  the  highest  reading  being  180  lb.  and  the  lowest 
158  lb. 

From  a  23  hours'  test  made  on  the  12th  and  13th  of  January 
last,  under  the  direction  of  the  contractors,  and  verified  by  the 
works  foreman,  70  tons  16  cwt.  of  refuse  were  burned,  and  an 
average  of  6740  lb.  of  water  evaporated  per  hour,  equal  to 
1  •  20  lb.  per  lb.  of  refuse. 

The  flues  have  so  far  required  to  be  thoroughly  cleaned  out 
at  intervals  of  about  9  weeks,  the  work  taking  from  3  to  5 
days.  The  largest  deposit  takes  place  in  the  exhaust  flues,  and 
ai  their  junctions  with  the  main  flue,  where  the  dust  becomes 
fused  and  hardens  in  successive  layers ;  but  it  is  hoped  that  this 
will  be  obviated  to  a  large  extent  by  the  insertion  of  small 
doors  for  cleaning  as  frequently  as  possible,  so  as  to  prevent  the 
accumulation  taking  place. 

The  mortar  made  from  the  4th  of  August,  1904,  to  3l8t  May, 
1905,  has  amounted  to  720  tons,  and  is  used  for  all  the  purposes 
of  the  Corporation  in  the  town,  the  price  charged  being  5s.  per 
ton,  which  covers  all  the  costs  and  charges  in  connection  with 
the  same.  A  quantity  of  the  graded  clinker  has  been  used  for 
making  up  roads  and  footpaths  and  as  racking  for  granite  paving, 
but  is  now  being  stored  ready  for  making  concrete  for  the 
Burlais  Brook  culverting,  etc.,  afterwards  referred  to,  and  now 
about  being  commenced.  This  graded  clinker  has  been  regularly 
watered  in  the  dry  weather,  as  stacked,  to  ensure  the  thorough 
slaking  of  all  calcareous  matter  produced  by  the  burning  of 
shells,  bones,  limestone,  etc.,  before  the  clinker  is  required  for 
use  for  concrete,  which  is  an  important  point  in  connection  with 
the  use  of  this  material  for  concrete. 

A  retaining  wall  of  graded  clinker  concrete  (6  to  1  of  cement) 
was  built  at  the  destructor  works  last  winter,  when  work  was 
being  found  for  a  number  of  unemployed  men.  This  wall  is  36 
feet  long,  10  feet  high,  and  averages  3  feet  thick,  and  is  a  good 
example  of  the  use  that  can  be  made  of  the  clinker.  It  was 
erected  by  ordinary  labourers,  under  the  direction  of  the  clerk 
of  the  works,  but  the  cost  was  not  kept  separate  from  the 
excavation  which  was  proceeding  at  the  same  time. 
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It  was  found  that  a  cube  yard  of  clinker  and  ashes  as  taken 
from  the  cells,  weighed  12^  cwt.,  and  a  cube  yard  of  crushed 
clinker  weighed  17  cwt. 

A  cube  foot  of  clinker  concrete  as  used  in  this  wall,  weighed 
105  lb.,  whereas  a  cube  foot  of  native  stone  concrete,  as  used  in 
the  bottom  part  of  the  chimney  foundations,  weighed  133  lb., 
and  broken  brick  concrete  used  in  the  upper  part  of  the  same 
weighed  121  lb. 

As  the  first  year's  working  of  the  destructor  has  not  been 
completed,  the  total  quantity  of  refuse  dealt  with  in  one  year 
cannot  yet  be  stated,  nor  the  cost  per  ton  for  all  charges. 

When  the  total  annual  cost  is  arrived  at,  credit  must  be  taken 
for  the  saving  in  haulage  to  the  destructor,  instead  of  to  the 
present  available  tip  (estimated  at  1«.  6d,  per  ton),  and  for  the 
value  of  the  steam  produced  from  the  burning  of  the  refuse  and 
supplied  to  the  electrical  machinery  for  tramway  purposes,  and 
the  smaller  amounts  resulting  from  the  making  of  mortar  and 
the  preparation  of  clinker.  It  is  not  anticipated  that  the  debit 
balance,  whicli  will  then  be  placed  against  this  undertaking,  will 
be  more  than  is  justified,  having  regard  to  the  more  sanitar}' 
method  of  disposing  of  the  refuse. 

The  question  of  utilising  the  clinker  for  the  manufacture  of 
flags  and  bricks  is  under  consideration  by  the  Council,  and 
tenders  for  the  necessary  plant  have  been  obtained;  but  the 
matter  is  in  abeyance  for  the  present,  or  imtil  it  is  ascertained 
how  much,  if  any,  steam  can  be  spared  for  the  purpose. 

A  trial  is  now  being  made  at  the  destructor  works,  with 
clinker,  of  a  hollow  concrete  block  machine,  manufactured  by 
Messrs.  Pettyjohn  Brothers,  of  Terre  Haute,  Indiana.  The 
machme  is  worked  entirely  by  manual  labour,  and  makes  hollow 
blocks,  20  inches  long,  7J  inches  high,  and  8  inches  wide,  as 
stretchers,  and  other  sizes  as  halves,  quarters,  corners,  etc.  The 
face  or  faces  of  the  blocks  can  be  moulded  rock  faced,  fine  picked, 
or  plain  chamfered,  as  required.  Specimens  of  the  blocks  made, 
and  the  operation  of  the  machine,  which  is  the  first  to  be  used 
in  this  country,  can  be  inspected  at  the  works.  If  the  blocks 
turn  out  as  stated,  their  manufacture  would  be  the  means  of 
utilising  a  considerable  portion  of  the  clinker  from  the  destructor, 
and  may  help  forward  the  scheme  which  the  Corporation  have 
in  hand  for  providing  cheap  and  good  dwellings  for  workmen, 
which  are  much  required  at  the  present  time. 
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The  question  of  barging  the  refuse  which  cannot  be  taken 
to  the  destructor,  and  the  street  sweepings,  out  to  sea  beyond  a 
line  3  miles  from  the  Mumbles  Head,  is  now  under  consideration 
by  the  CounciL 

Absorption    Test    by  Weight    of    Specimens     of     Fine 
Destructor  Clinker  Concrete  and  Other  Materials. 

Jtdy,  1005. 

Each  specimen,  after  being  thoroughly  dried  in  an  oven,  was 
weighed,  and  after  immersion  in  water  for  twenty-four  liours 
was  again  weighed,  the  difiFerence  giving  the  percentage  of 
absorption,  as  follows  : — 

Per  cent. 

MorriBton  pressed  briok 2-45 

Native  (Swansea)  stone      8-4 

Fine  Appledore  gravel  concrete,  3  to  1 9*0 

Fine  destmctor  clinker  concrete,  4  to  1 9*2 

Morriston  wire  cut  brick 9*4 

GxoBGi  Bell.  J.  Binoham, 

Borough  Surve^for,  Inspector  of  Weight*  and  J(fe(u<ttfe«, 

Stoantea.  Swatntea  Corporatif/n. 

Intended  Culverting  of  the  Burlais  Bkook. 

This  work,  which  has  been  referred  to  in  connection  with  the 
destructor,  has  been  long  contemplated  by  the  Corporation  as  a 
very  necessary  sanitary  improvement.  The  brook  follows  a 
very  tortuous  course  for  a  length  of  about  600  yards  between  the 
Pentre  and  Aberdyberthi  bridges  respectively,  above  and  below 
which  it  is  culverted.  It  is  a  receptacle  for  refuse  of  all  kinds, 
which  causes  not  only  a  nuisance  to  the  inhabitants  of  the 
houses  alongside,  especially  when  combined  with  condensing 
water  from  the  various  works,  but  considerable  expense  to  the 
Corporation  for  periodical  cleansing. 

By  the  instructions  of  the  Council,  the  Author  prepared  in 
1890  a  scheme  for  carrying  out  part  of  the  work,  and  for 
utilising  the  sites  which  would  be  formed  above  and  adjoining 
for  building  purposes,  and  application  was  made  to  the  Local 
Grovemment  Board  for  power  to  borrow  a  sum  of  4500/.  for  the 
purpose ;  but  this  application  was  not  sanctioned,  as  the  Board 
considered  that  the  erection  of  the  houses  was  of  too  speculative 
a  character.  In  the  Corporation  Act  of  1902  power  has.  how- 
ever, since  been  obtained  to  carry  out  the  work,  together  with 
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the  widening  of  Cwm  Road,  at  a  cost  of  7714/.,  repayable  in 
60  years. 

The  utilisation  of  the  destructor  clinker  would  be  an  advan- 
tage to  this  work,  as  well  as  to  the  destructor  undertaking. 

The  culvert  would  be  6  feet  high  by  6  feet  wide,  with 
segmental  invert  and  semi-circular  arch,  and  together  with  the 
retaining  wall  alongside  would  be  formed  of  clinker  concrete  in 
proportions  of  6  to  1  of  cement,  the  invert  and  sides  of  the 
culvert  being  lined  with  blue  brick  in  cement.  The  gradient  of 
the  culvert  would  be  1  in  45,  which  is  of  course  very  steep  for  a 
large  body  of  water,  and  on  this  account  the  cross-section  shown 
was  adopted  in  order  to  minimise  the  velocity  as  much  as 
possible,  and  blue  brick  lining  to  the  invert  and  sides  provided 
to  withstand  the  scour  and  the  acids  in  the  water. 

CoRPOKATiON  Smithy  and  Whbelwbights'  Shop. 

In  October  1904  a  smiths'  and  wheelwrights'  shop  was  estab- 
lished, in  order  that  the  smiths'  work,  then  being  done  in 
different  yards  and  under  different  departments,  might  be  better 
organised,  and  also  to  do  the  shoeing  of  the  horses  and  the 
wheelwrights'  work,  instead  of  having  to  get  the  same  done  at 
different  shops  in  the  town. 

A  portion  of  a  yard  occupied  by  the  waters  and  sewers 
department  was  taken,  and  alterations  and  additions  made  to  an 
old  building  at  a  cost  of  176/. ;  and  173/.  was  laid  out  in  the 
purchase  of  3  Alldays  and  Onion's  iron  smiths'  hearths,  1  Maud 
and  Turner's  drill,  1  "special"  handsaw,  tyre  bender,  wheel 
plate,  and  other  necessary  appliances. 

The  fires  are  blown  by  means  of  a  "  Sydenham  "  revolving 
fan,  driven  by  a  5  H.P.  electric  motor,  which  also  drives  the 
drill  and  handsaw. 

The  charges  for  work  done  are  based  on  prime  cost  for  labour 
and  materials  used,  with  an  addition  of  20  per  cent,  to  cover 
working  expenses.  Allowing  10  per  cent  on  the  outlay  for 
alterations,  plant,  tools,  and  fittings  (which  was  paid  for  out  of 
revenue),  and  10  per  cent,  depreciation  on  plant,  the  addition  of 
20  per  cent,  gives  a  surplus  of  nearly  4  per  cent.  The  work 
done  is  very  satisfactory,  experienced  men  being  employed,  and 
the  best  materials  used.  The  staff  comprises :  1  foreman  smith 
2  smiths,  3  strikers,  and  2  wheelwrights. 
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Two  large  wagons,  capable  of  holding  3  cubic  yards,  have 
been  built  at  the  shop,  the  first  costing  42/.  5^.  6d,,  and  the 
second  36/.  18«.  4d. 

Special  attention  is  given  to  the  shoeing  of  the  Corporation 
horses,  for  which  a  charge  of  48.  6d,  per  set  is  made — the  same 
price  as  formerly  paid  to  contractors — and  the  shoeing  work  at 
this  price  has  shown  a  surplus  of  6^  per  cent. 

CwM  Gelli  Cemetery. 

The  necessity  for  additional  burial  ground  for  the  north- 
western portion  of  the  borough  was  pressed  upon  the  Corporation 
in  consequence  of  the  filling  up  of  the  existing  burial  grounds, 
used  in  connection  with  the  various  churches  and  chapels  in  the 
neighbourhood,  and  the  distance  to  the  general  cemetery  about 
3  miles. 

After  considering  several  sites,  the  Corporation  fixed  upon  one 
on  the  hillside  at  Cwm  Grelli,  and  19  acres  of  land,  including 
6  cottages,  were  acquired  in  January  1893  at  the  moderate  price 
of  80/.)per  acre.  It  was  decided  that  the  southern  portion,  con- 
taining 8^  acres,  should  be  used  for  present  purposes,  and  the 
remainder  retained  for  future  extension.  This  did  not  appear  to 
be  an  ideal  site  for  a  cemetery,  as  it  was  very  irregular  in  shape, 
and  sloped  considerably,  the  extreme  difTerence  of  level  being 
72  feet,  besides  which  there  was  an  abandoned  colliery  shaft 
(which,  however,  had  only  been  sunk  about  20  yards)  in  the 
centre  of  the  ground ;  but  the  character  of  the  soil,  and  the 
position  of  the  site  in  regard  to  the  surrounding  population,  was 
the  best  that  could  be  obtained  in  the  locality. 

The  subsoil  varies  considerably,  about  one-half  the  area 
mainly  consisting  of  good  loam,  with  some  beds  of  gravel  and 
sandj^and  the  remaining  portion  of  loam,  gravel  and  clay  in 
various  thicknesses.  The  presence  of  clay  causes  some  of  the 
lower  ground  to  be  rather  wet,  but  there  is  sufficient  good  ground 
for  the  requirements  of  the  district  for  a  considerable  time. 

It  was  not  practicable  to  adopt  the  usual  rectangular  method 
of  laying  out  burial  grounds,  which  admits  of  the  largest  number 
of  grave  spaces  being  obtained  in  a  given  area,  but  after  the 
ground  had  been  carefully  contoured  every  2  feet,  curving  roads 
and  paths  were  laid  down  at  the  best  obtainable  gradients 
(the  steepest  road  being  1  in  11)  with  the  minimum  amount  of 
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cutting  and  filling,  and  although  some  ground  has  had  to  be,  in 
a  sense,  wasted,  the  result  is  very  satisfactory. 

The  ground  is  enclosed  by  a  random  rubble  native  stone 
wall,  8  feet  high  above  the  inside  level,  and  in  some  parts  a 
retaining  wall  was  also  necessary.  An  upper  and  lower  entrance 
is  provided  with  ornamental  wrought-iron  gates. 

A  mortuary  chapel,  36  feet  by  20  feet,  with  accommodation 
for  200  persons,  is  provided,  built  of  native  stone  throughout, 
and  the  roof  is  covered  with  red  tiles.  The  building  is  heated 
by  means  of  hot-water  pipes. 

Two  of  the  old  cottages  included  in  the  purchase,  and  imme- 
diately adjoining  the  upper  entrance,  were  utilised  for  a  curator's 
house,  the  appearance  of  the  front  being  improved  by  gables, 
red  brick  dressings,  and  rough  cast  work. 

A  9-inch  stoneware  pipe  drain  is  carried  from  a  point  11  feet 
deep,  in  the  lower  portion  of  the  ground,  to  the  stream  closely 
adjoining  the  site,  and  from  this  drain  are  laid  surface  water 
drains  along  all  the  roads  and  paths,  and  in  which  gullies 
are  fixed. 

A  large  variety  of  ornamental  trees  and  shrubs  was  planted 
in  the  belting  around  the  ground,  and  in  clumps,  and  these, 
contrary  to  expectation  on  account  of  the  exposed  eastern 
aspect  of  the  ground,  have  done  remarkably  well.  A  quantity 
pf  peat  from  a  common  in  the  vicinity,  and  house  refuse  from 
the  neighbourliood,  was  trenched  into  the  borders  some  time 
before  the  planting  was  carried  out. 

The  lajdng  out  of  the  ground,  including  the  drainage,  and 
the  formation  of  the  roads  and  paths,  which  are  m«tde  of  pebbles 
obtained  from  the  excavations  and  works*  ashes,  was  carried  out 
by  direct  administration ;  and  the  boundary  wall,  eta,  the 
buildings,  and  the  planting,  under  contract. 

The  total  cost  was  as  follows  :— 

£ 

Land,  19  acres  at  802 1,570 

Boandary  walls  and  entrances      1,350 

GoiiTersion  of  old  cottages 156 

Mortuary  chapel       850 

Laving  ont  ground  and  forming   roacis  und   paths  and 

drainage        1,591 

Planting 190 

£5,707 

The  cost  for  the  8^  acres  laid  out  is  equal  to  566/.  per  aciu 
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The  Local  Government  Board  sanctioned  a  loan  for  6000/ 
for  the  work,  repayable  in  30  years. 

The  cemetery,  opened  June  1896,  is  not  consecrated,  the 
Corporation  carrying  out  the  work  under  the  powers  of  the 
Public  Health  Act  and  not  as  a  burial  board,  as  is  the  case 
with  the  general  cemetery  for  the  borough. 

The  total  number  of  grave  spaces  available  in  the  ground 
laid  out  is  about  5000,  and  the  number  of  grave  spaces  taken  to 
date  is  551,  the  niunber  of  interments  being  1006. 

Corporate  Estate. 

The  burgesses  are  the  possessors  of  a  large  and  valuable 
estate,  lying  within  the  old  town  and  franchise,  which  they 
acquired  mainly  under  the  Town  Hill  and  Burrows  Enclosure 
Act  of  1762.  Parts  of  the  property  have  been  disposed  of 
from  time  to  time  for  the  construction  of  docks,  railways,  and 
other  purposes. 

The  present  area  is  about  645  acres,  the  bulk  of  which  is 
included  in  old  leases  falling  in  between  the  years  1910  and 
1920,  when  a  considerable  increase  of  revenue  will  accrue  to  the 
town. 

As  old  leases  have  fallen  in,  the  property  has  been  re-leased 
at  greatly  enhanced  rentals ;  and  whenever  opportunity  offered, 
old  leases  have  been  surrendered,  and  new  leases  granted  on 
equitable  terms. 

The  number  of  leases  or  separate  lettings,  according  to  the 
roister  prepared  in  1903,  was  582 ;  and  the  revenue,  from  the 
borough  accountant's  last  abstract  of  accounts,  was  10,092/. 

A  considerable  portion  of  the  land  which  was  in  hand,  and 
could  be  dealt  with,  has  been  let  on  lease  and  largely  built 
over,  and  other  parts  of  the  estate  have  been  laid  out  into  streets 
and  terraces,  presenting  very  eligible  sites  for  workmen's  dwell- 
ings, in  proximity  to  some  of  the  most  important  works  in  the 
borough. 

As  the  urban  sanitary  authority,  the  town  possesses  another 
valuable  asset  in  the  surplus  land  which  was  acquired  in  1876- 
1879,  for  the  improvement  scheme  under  the  Artisans'  and 
Labourers'  Dwellings  Act,  1874.  Under  this  scheme  a  large 
number  of  insanitary  dweUings  in  the  centre  of  the  town  were 
cleared  away,  the  construction  of  new  streets,  and  the  improve- 
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ment  of  existing  streets,  carried  out,  and  a  large  portion  of  the 
new  frontages  created  thereby  leased  and  built  over.  The  most 
important  improvement  carried  out  under  this  head  was  the 
formation  of  Alexandra  Soad,  a  new  street  300  yards  in  length, 
and  60  feet  in  width,  upon  which  are  erected  the  fine  buildings 
containing  the  free  public  library.,  schools  of  science  and  art, 
and  art  gallery,  and  other  large  and  important  buildings. 

The  capital  expenditure  on  this  improvement  scheme  amounted 
to  121,992/.,  and  the  revenue  at  present  derived  from  leases  and 
other  lettings  amounts  to  1267/. 

From  1885  to  1904  the  work  in  connection  with  the  Cor- 
poration estate  devolved  upon  the  Author,  in  conjunction  with 
his  office  as  borough  surveyor,  but  owing  to  increased  duties  and 
responsibilities,  the  Corporation  determined  to  make  a  separate 
appointment  for  the  estate,  and  Mr.  C;  J.  Howell  Thomas,  F.S.I., 
is  now  estate  agent. 

The  Guildhall. 

The  Guildhall  is  not  centrally  situated  as  regards  the  town 
generally,  it  having  been  located  in  its  present  position  when 
the  town  was  very  small,  and  the  trade  of  the  port  comparatively 
insignificant.  The  original  buildings  were  erected  in  1825,  and 
comprised  police  offices  and  cells  on  the  ground  floor,  and  one 
court  on  the  first  floor.  In  1848  extensive  alterations  and 
additions  were  carried  out,  and  the  present  handsome  fa9ade 
erected  from  the  designs  of  the  late  Mr.  Thomas  Taylor,  archi- 
tect, of  London.  These  additions  consisted  of  the  Council 
Chamber,  Nisi  Prius  Court,  judges'  rooms,  etc.,  on  the  first 
floor,  and  municipal  offices  on  the  ground  floor.  Further 
additions  were  subsequently  made  to  the  accommodation  for 
the  judges  and  the  High  Sheriff  on  the  first  floor,  together  with 
offices  on  the  ground  floor. 

Complaints  being  made  from  time  to  time  as  to  the  lack  of 
accommodation  required  for  the  greatly  increased  work  in 
connection  mth  the  assizes  and  the  county  court,  and  also  as  to 
the  inconvenience  caused  by  noises  from  railways  and  docks  in 
the  vicinity  of  the  courts,  the  Corporation  carefully  considered 
the  question  of  providing  new  buildings  in  a  more  central 
position,  not  only  for  the  courts,  but  for  all  the  municipal  offices, 
which  would  have  involved  a  very  large  expenditure;  but  it 
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was  afterwards  decided  to  alter  and  extend  the  present  build- 
ings, and  the  Author  was  instructed  to  prepare  plans  for  the 
same  accordingly,  which  were  approved  in  1901,  and  the  work 
was  afterwards  carried  out  by  direct  administration  in  12 
months,  at  a  total  cost  of  13,965/. 

This  work  comprised  altering  the  positions  of  the  two  assize 
courts  nearer  to  the  centre  of  the  building,  and  arranging  the 
rooms  between  the  walls  of  the  same  and  the  main  outer  walls 
of  the  building,  enlarging  the  central  hall,  and  giving  new  or 
increased  accommodation  for  the  Grand  Jury,  the  Clerk  of 
Arraigns,  barristers,  solicitors,  witnesses,  police,  the  caretaker, 
and  the  general  public.  By  surrounding  the  courts  in  this 
manner,  and  carrying  the  walls  of  the  same  above  the  skylights, 
the  waves  of  sound  have  been  entirely  intercepted,  and  all 
complaints  of  noise  removed.  The  ventilation  of  the  courts 
and  all  the  rooms  connected  therewith,  as  well  as  the  Council 
Chamber,  was  most  eflfectively  carried  out  by  a  combination  of 
the  plenum  and  exhaust  systems,  according  to  a  scheme  pre- 
pared by  Mr.  Howard  A.  McFerran,  A.M.I.Mech.E.,  of  London, 
who  had  charge  of  the  ventilation  and  warming  of  the  Law 
Courts.  Fresh  air,  warmed  or  cooled  as  required,  is  driven  in 
by  three  "  Sirocco "  fans  (made  by  Messrs.  Davidson  and  Co., 
Ltd.,  of  Belfast),  operated  by  electric  motors  placed  on  the 
ground  floor,  and  the  vitiated  air  is  extracted  by  two  similar 
fans  placed  in  an  air-tight  chamber  on  the  second  floor.  The 
warming  of  the  building  is  efiected  by  low-pressure  hot-water 
pipes  and  an  American  boiler.  When  necessary  in  hot 
weather,  the  fresh  air  is  cooled  by  means  of  ice  placed  in 
specially  constructed  chambers. 

The  rearrangement  of  the  buildings  and  the  increased 
accommodation  provided,  together  with  the  ventilation  and 
wanning,  has  been  highly  praised  by  H.M.  judges  and  all 
attending  the  courts. 

The  Market. 

The  site  of  the  general  market  in  Oxford  Street  and  Union 
Street,  which  has  an  area  of  about  2  acres,  was  presented  to  the 
town  by  the  late  Rev.  Calvert  Jones  in  1826.  The  old  buildings 
and  uncovered  roadways  having  become  very  dilapidated  and 
quite  out  of  date  for  the  requirements  of  the  town,  were  entirely 
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removed  in  1895,  and  the  existing  fine  covered  building  erected 
at  a  cost  of  25,000/.,  from  the  designs,  selected  in  open  com- 
petition, of  Messrs.  Wilson  and  Moxham,  Architects,  of  Swansea. 

New  Central  Police  and  Fire  Brigade  Station. 

These  buildings  were  completed  in  March  last.  The  site  is 
very  central,  being  on  Corporation  property  adjoining  the  pubHc 
library,  having  an  area  of  1160  square  yards,  with  frontages  to 
Pleasant  Street  of  119  feet  and  Orchard  Street  of  94  feet. 

This  station  is  intended  to  displace  the  existing  High  Street 
police  station,  erected  in  1876  at  a  cost  of  1988Z.,  and  the  Groat 
Street  police  and  fire  brigade  station,  erected  in  1887  at  a  cost 
of  929/.,  and  also  to  accommodate  the  greater  part  of  the  fire 
brigade  and  appliances,  and  two  of  the  horses,  from  Oxford 
Street  section  house.  The  two  former  sites  will,  it  is  antici- 
pated, be  let  for  rebuilding  on  advantageous  terms.  The  chief 
constable's  ofl5ces  and  the  police  court,  etc.,  remain  at  the 
GuildhaU. 

The  following  is  the  accommodation  provided.  On  the 
ground  floor :  parade  room,  charge  room,  oiBBce,  detention  room, 
8  cells,  w.c's,  lavatories  and  yards,  drying  room  for  clothing, 
officers*  w.c.'s  and  lavatories,  engine  room,  hose  tower,  two-stall 
stable  and  space  for  fodder,  shed  for  large  escape,  large  yard  for 
washing  engines  and  hose  and  also  for  giving  access  to  cells. 
On  the  first  floor :  dining  room,  recreation  room,  reading  room, 
scullery,  sitting  room  for  constable  in  charge,  2  bed  rooms  for 
ditto,  bath  room,  lavatory  and  w.c,  flat  roofs  over  cells  as  drying 
spaces,  10  constables'  bed  rooms,  clothing  store,  2  bath  rooms, 
w.c.'s  and  lavatories.  On  the  second  floor :  2  bed  rooms.  In 
the  basement :  heating  chamber  and  coal  store. 

Morriston  red  brick  with  bathstone  dressings  were  used  in 
the  elevations.  Wood-block  flooring  is  laid  in  the  principal 
rooms  on  the  ground  floor.  Cement  concrete  to  floors  of  cells  and 
corridors.  Blue  bricks  to  floors  of  engine  room,  yard,  etc.  The 
buildings  are  heated  by  means  of  hot  water  pipes  and  radiators, 
and  ventilated  automatically,  air  inlets  and  outlets  being  pro- 
vided in  every  room.  Electric  light  is  installed  throughout. 
Quick-opening  doors,  supplied  by  Mr.  Thos.  Try,  of  London, 
are  fixed  to  the  engine  house. 

Mr.  John  Williams,  of  Swansea,  has  been  the  contractor  for 
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the  whole  work ;  Messrs.  John  Legg  and  Sons,  of  Swansea,  were 
the  sub-contractors  for  the  heating  and  ventilating ;  Mr.  Haugh- 
ton,  of  Swansea,  for  the  carving.  The  contract  for  the  whole 
work  was  7764/.,  and  this  has  only  been  very  slightly  exceeded. 
An  amount  of  8500Z.  was  sanctioned  by  the  Local  Government 
Board  for  the  buildings  and  fittings,  repayable  within  a  period 
of  28  years. 

Telephones. 

Swansea  is  one  of  the  six  municipalities  in  the  country 
which  possesses  a  Telephone  Exchange.  After  obtaining  a  report 
from  Mr.  A  R  Bennett,  M.I.E.E.,  the  Corporation  applied  for 
the  licence  of  the  Postmaster  General  under  the  Telegraphs  Act, 
1899,  which  was  granted  in  September  1902,  and  the  sanction 
of  the  Local  Government  Board  was  given  to  the  borrowing 
of  20,300/.  in  the  following  month.  Further  borrowing  powers 
have  been  given  to  the  Corporation  for  main  extras  to  the 
extent  of  2000/.  The  system  was  formally  opened  on  the 
5th  of  November,  1903,  there  being  at  that  time  about  450  sub- 
scribers, and  there  are  now  instruments  and  lines  in  operation 
on  the  Corporation  service  to  the  extent  of  1200,  the  number 
of  actual  subscribers'  lines  being  1057,  and  the  number  of 
orders  still  in  hand  is  176.  The  Swansea  Exchange  area 
extends  over  about  110  square  miles,  and  in  addition  to  the 
Central  Exchange,  sub-exchanges  have  now  been  established 
in  the  outlying  districts  of  Mumbles,  Manselton,  Morriston, 
and  Skewen.  The  balance  sheet  for  the  18  months  ended 
31st  March  last  shows  a  profit  of  415/.  after  setting  aside 
the  required  amounts  for  interest  and  sinking  fund,  etc. 

Mr.  A.  R.  Bennett  was  the  consulting  engineer  for  the  work, 
the  Author  preparing  the  plans,  etc.,  for  the  Central  Exchange, 
which  cost  2300/. 

Mr.  A.  G.  Mackie  is  the  manager  of  the  undertaking,  having 
been  appointed  in  December  1902,  and  has  had  charge  of  the 
carrying  out  of  the  work  from  its  inception. 

Free  Public  Library,  Schools  of  Science  and  Art, 
AND  Art  Gallery. 

In  1870  the  Council  adopted  the  Public  Libraries  Act,  and 
the  first  Library  was  established  in  Goat  Street.     This  building 
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in  the  course  of  a  few  years  was  found  to  be  quite  inadequate 
to  meet  the  requirements  of  the  towi\,  and  it  was  decided 
to  erect  a  new  building,  the  site  selected  being  in  Alexandra 
Koad,  on  part  of  the  land  acquired  under  the  Improvement 
Scheme. 

The  new  building  was  erected  in  1886  from  the  designs  of 
the  late  Mr.  Henry  Holton,  architect,  of  Dewsbury,  and  opened 
by  the  late  Eight  Hon.  W.  E.  Gladstone.  The  building  is 
Italian  Classic  in  style,  and  accommodates  the  Science  and  Art 
Schools  and  Art  Grallery,  in  which  the  large  number  of  valuable 
pictures  presented  to  the  town  by  the  late  Mr.  Deffett  Francis 
are  placed.  The  total  cost  of  this  institution,  exclusive  of  the 
site,  was  about  23,000/. 


Pares  and  Open  Spaces. 

Swansea  is  well  provided  with  parks  and  open  spaces,  the 
following  being  a  list  of  the  same : — 

Acres  Roods  Fbles 

Cwrodonkin  Park 13      0      0 

BrynmUl  Park        9      10 

Llewelyn  Park       42      0      0 

Brynmelin  Park 2      2      0 

Swansea  Bay  Beoreation  Grotmd       8      0    27 

Marine  Parade       4      2      0 

ViotoriaPark 16      1     23 

St.  James' Gardens       11     13 

DyvattyPark 2      0    33 

Jersey  Park 4      0      0 

Total  area     ..      ..     103      1     16 

Excepting  the  first  three  named,  the  whole  have  been  en- 
closed and  laid  out  during  recent  years  under  the  direction  of 
the  Author,  at  a  total  cost  of  6033/.  The  sites  of  the  recreation 
ground,  the  marine  parade,  and  Victoria  Park,  consisted  for  the 
most  part  of  low-lying  sand  banks,  which  were  filled  up,  and 
brought  to  the  existing  levels  by  tipping  of  house  and  trade 
refuse,  providing  a  convenient  outlet  for  the  same  for  a  con- 
siderable time  without  causing  any  appreciable  nuisance  to  the 
inhabitants  of  the  adjoining  houses. 

The  sites  of  St.  James'  Gardens  and  Jersey  Park  were 
presented  to  the  town  by  William  Walters,  Esq.,  and  the  Earl 
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of  Jersey,  respectively,  both  sites  being  enclosed  and  laid  out 
by  the  Corporation.  Llewelyn  Park  was  laid  out  and  presented 
to  the  town  by  the  late  John  DiUwyn  Llewelyn,  Esq. 

The  parks  are  now,  and  since  October  1903,  under  the  super- 
intendence of  Mr.  D.  Bliss,  who  has  a  total  number  of  15  men 
engaged  on  the  work,  and  the  annual  expense  of  upkeep  amounts 
to  2400/. 

Tramways. 

Tramways  were  first  constructed  in  Swansea  by  the  Swansea 
Improvements  and  Tramways  Co.  under  their  Acts  of 
Parliament  of  1874,  1878,  1879,  and  1882,  which  Acts  also 
provided  for  a  number  of  important  street  improvements,  two 
only  of  which  were  carried  out  by  the  company — viz.  a  new 
street  450  yards  in  length  called  Prince  of  Wales  Soad,  and  a 
widening  for  100  yards  of  part  of  St.  Helen's  Road,  and  other  of 
the  improvements  have  since  been  carried  out  wholly  or  in  part 
by  the  Corporation. 

The  route  length  of  these  tramways  is  5*49  miles,  being 
2 '94  miles  single  line. and  2*55  miles  double  line,  and  the 
gauge  is  4  feet  8  J  inches.  Mr.  Joseph  Eancaid,  of  Westminster, 
was  the  engineer. 

The  lines  constructed  under  the  Acts  of  1874,  1878,  and 
1879  were  laid  on  Mr.  Kincaid's  system  with  box  section  rails 
of  52  lb.  to  the  yard,  a  portion  being  subsequently  relaid  with 
girder  rails  75  lb.  to  the  yard ;  the  1882  line  being  laid  from 
the  first  with  75  lb.  rails.  Granite  paving  was  laid  throughout, 
the  setts  being  principally  5  inches  by  4  inches  from  North 
Wales  and  Ireland. 

In  1898-9,  the  track  having  got  into  very  bad  condition, 
and  the  tramway  company  being  reorganised,  the  whole  of  these 
lines  were  converted  from  horse  to  electric  traction,  under  an 
Act  of  Parliament  obtained  by  the  company  in  1897.  The  com- 
pany carried  out  the  work  themselves  by  direct  administration, 
Messrs.  Eincaid,  Waller,  and  Manville  being  the  engineers,  the 
Author  supervising  the  work  on  behalf  of  the  Corporation.  The 
52  lb.  rails  were  entirely  taken  up,  and  75  lb.  substituted,  and 
the  paving,  after  being  re-dressed,  was  relaid  on  proper  concrete 
foundations.  The  lines  previously  laid  with  75  lb.  rails  were 
allowed  to  remain,  and  electrical  bonds  were  inserted. 
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The  maximum  gradient  of  these  lines  is  1  in  22,  and  the 
sharpest  curve  40  feet  radius. 

The  tramway  company  established  a  power  station  at  their 
main  depot  on  St.  Helen's  Road,  the  plant  consisting  of  two 
Babcock  water-tube  boilers,  two  Ball  and  Wood  horizontal 
engines  coupled  direct  to  two  Westinghouse,  and  one  multi- 
compound,  dynamos,  with  a  capacity  of  620  K.W. 

In  1902  the  Corporation  obtained  an  order  under  the  light 
Railways  Act  to  construct  "  The  Swansea  and  District  light 
Railways,"  and  in  the  same  year  obtained  power  under  the 
Swansea  Corporation  Act  to  make  certain  extensions  of  the 
tramways;  and  most  of  these  lines  have  recently  been  com- 
pleted, the  Author  having  charge  of  the  permanent  way  and 
street  improvements,  and  Mr.  Prusmann,  the  Borough  Electrical 
Engineer,  having  charge  of  the  electrical  equipment. 

The  lines  constructed  under  the  Light  Railways  Order  are 
as  follows : — 

1.  From  Brynmill,  on  the  extreme  western  side  of  the 
borough,  through  the  centre  of  the  business  portion  of  the  town, 
and  across  the  North  Dock  Lock  and  New  Cut  bridges,  to 
Danygraig,  on  the  eastern  side  of  the  borough — a  route  length  of 
2*85  miles,  a  junction  being  effected  with  the  company's  lines 
at  Hospital  Square. 

2.  From  Sketty,  through  the  principal  residential  portion  of 
the  borough,  to  a  junction  with  the  company's  line  at  Albert 
Hall— a  route  length  of  1 '  73  miles. 

3.  From  the  borough  boundary  at  Morriston,  through  Morris- 
ton,  joining  the  company's  lineon  Neath  Road — a  route  length 
of  0-91  mile. 

The  line  constructed  under  the  Corporation  Act  is  through 
Brynhyfryd  and  Pentre  to  a  junction  with  the  company's  line 
at  Carmarthen  Road— a  route  length  of  1*33  miles. 

The  total  length  of  all  the  new  lines  is  6*82  miles,  being 
3 '51  miles  double  line,  and  3-31  miles  single  line.  The  total 
length  of  track  reduced  to  single  line  is  10  •  33  miles. 

Certain  street  improvements  were  necessary,  viz.  road  widen- 
ings  on  Sketty  Road,  Port  Tennant  Road,  and  at  Brynhyfryd, 
the  land  for  which  was  obtained  by  private  agreement  and 
arbitration. 

Considerable  opposition  was  taken  by  property  owners  and 
ratepayers. in  part  of  Oxford  Street  and  Temple  Street  to  the 
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proposed  lines  in  these  busy  and  comparatively  narrow  streets 
(the  carriageways  of  which  vary  from  20  feet  to  25  feet  in 
width) ;  but  since  the  work  has  been  completed,  double  lines 
being  laid,  the  policy  of  the  Corporation  appears  to  have  been 
entirely  justified,  as  the  tramway  traffic  and  the  ordinary  traffic 
are  carried  on  with  very  little  if  any  inconvenience  to  tradesmen 
in  these  streets,  and  the  advantages  to  the  inhabitants  generally 
in  regard  to  this  through  central  line  are  very  apparent. 

It  was  also  urged  by  opponents  of  the  scheme,  that  it  would 
be  a  mistake  to  lay  down  new  lines  practically  parallel  to  the 
existing  tramway  along  St.  Helen's  Road,  at  a  distance  in  one 
case  of  only  about  70  yards,  and  the  other  case  about  200  yards  ; 
but  this  anticipation  has  not  been  fulfilled,  as  the  traffic  results 
of  the  new  lines  are  most  satisfactory,  and  much-needed  relief 
has  been  afforded  to  the  old  line  on  St.  Helen's  Road,  which  was 
formerly  much  congested. 

The  lines  are  leased  by  the  Corporation  to  the  tramway 
company  for  terms  of  twenty-one  years  at  rents  which  cover  the 
interest  and  sinking  fund  on  the  expenditure,  and  are  worked 
by  the  company  in  conjunction  with  the  old  lines. 

The  steepest  gradients  are  as  follows : — 

Bryn  Road     1  in  19  for  a  length  of  362  feet. 

Temple  Street        1  in  18  „  198  „ 

Castle  Bailey  Street     1  in  16  „  158  „ 

EversleyBoad      1  in  18  736  „ 

Sketty  Road,  Uplands 1  in  15  „  130  ., 

WaltersRoad        1  in  21  ,,  610  ., 

Hansel  Street        1  in  26  .,  210  „ 

Martin  Street,  Morriston     ..      ..  1  in  16  ,,  190  ,. 

Cbnroh  Square,  Morriston  ..      ..  1  in  17  ..  130  ., 

Woodfield  Street,  Morriston       ..  Iin22  ,.  440  „ 

Llangyfelach  Street      1  in  14  „  128  ., 

Llangyfelach  Boad      1  in  25  .,  318  ,, 

The  sharpest  curves  taken  in  centre  of  track,  are : — 

Radios. 

Bryn  Road  and  Gorse  Lane 52  feet 

Brynmor  Road  and  Oorse  Lane 40    „ 

Be«ch  Street  and  Oxford  Street 50     „ 

Temple  Street  and  Castle  Bailey  Street      52 

Wind  Stteet  and  Quay  Parade      52    „ 

Albert  HaU      42    „ 

Eaton  Road  and  Penfilia  Road      42    ,, 

Cfaorch  Square,  Morriston      46 
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The  following  are  particulars  relating  to  the  construction  of 
the  track. 

The  British  Standard  specification  and  sections  were  adopted 
for  the  rails,  those  for  straight  track  being  95  lb.  to  the  yard, 
and  for  curving  track  101  lb.  to  the  yard,  both  being  6i  inches 
deep. 

The  rails  and  fishplates  were  manufactured  by  the  North 
Eastern  Steel  Co.,  Ltd.,  from  basic  steel,  the  average  chemical 
composition  of  which  was  as  follows,  complying  with  the 
specification : — 

Carbon 043  per  cent. 

Manganese        0*83      „ 

Silicon      0*09      „ 

PhosphoraB     0'061     „ 

Sulphur 0*062     „ 

The  required  physical  tests  were  also  complied  with. 

The  points,  crossings  and  special  work  are  of  manganese 
steel,  manufactured  by  Messrs.  Allen  and  Co.,  of  Sheffield.  The 
tie-bars,  manufactured  by  Messrs.  Bayliss,  Jones,  and  Bayliss,  are 
spaced  7  feet  6  inches  apart  for  granite  paving,  and  6  feet  apart 
for  wood.  Dicker  joints  were  used  throughout  with  Ibbotson's 
patent  locknuts. 

The  cement  concrete  foundation  6  inches  thick,  in  the  pro- 
portion of  6  to  1,  was  laid  after  the  rails  had  been  fixed  and 
beater  packed  tightly  to  the  underside  of  the  same. 

A  considerable  portion  of  the  track  is  paved  with  wood, 
mainly  Jarrah,  but  for  steep  gradients  creosoted  pine  is  laid. 
The  blocks,  5  inches  deep,  are  laid  with  about  J  inch  joints,  run 
with  hot  pitch  and  creosote  oil,  and  afterwards  with  cement  grout 
The  remainder  of  the  track  is  paved  with  5  inch  by  4  inch 
syenite  setts,  principally  from  Port  Nant,  North  Wales,  the  joints 
bein^  run  with  pitch  and  creosote  oil  in  the  usual  manner. 

Trapped  drain  boxes  are  inserted  where  required  on  the 
track  and  connected  with  I  the  public  sewers,  and  the  movable 
point  boxes  are  also  drained. 

Electrical  bonds,  as  and  where  specified  by  the  Borough 
Electrical  Engineer,  are  inserted. 

The  alteration  of  gas  and  water-mains  and  services  met  with 
in  the  construction  of  the  track  involved  considerable  delay  and 
expense,  as  no  doubtisthe  case  generally  in  old  towns  having 
narrow  streets. 
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In  connection  with  the  work,  the  old  hog-lmcked  macctdamised 
surface  of  most  of  the  roads  and  streets  had  to  be  considerably 
lowered,  to  suit  the  cross  section  required  for  the  track  and  the 
wood  or  granite  paving.  The  contour  adopted  was  as  far  as 
possible  one-sixtieth  of  the  width  of  carriage-way ;  but  this  had 
to  be  modified  to  suit  the  varying  differences  of  level  between 
kerbs  on  either  sides,  and  in  some  cases  it  was  necessary  to 
adjust  the  levels  by  altering  kerbs,  channels,  and  paving. 

The  total  cost  of  the  track  work,  including  the  alterations  of 
levels  of  the  roadway,  gas  and  water  mains,  sewer  manholes, 
etc.,  amounted  to  65,300/.,  being  equal  to  6025Z.  per  mile  of 
single  track. 

The  cost  of  the  street  improvements,  including  land  and 
works,  amounted  to  1956/. 

The  contractors  for  the  work  were  Messrs.  Dick,  Eeir  and  Go. 


Paving  Sidbs  of  Streets  on  Tramway  Routes. 

The  Corporation  took  the  opportunity  of  having  the  full 
width  of  certain  streets  paved  with  wood  or  granite  at  the  same 
time  as  the  tramway  work  was  proceeding,  the  work  being  carried 
out  by  the  same  contractors. 

These  streets  are  as  follows : — 

Lin.  yds. 

Oxford  Street 560  (Jarrah) 

Lower  Oxford  Street      618  (Granite) 

Temple  Street  and  Cattle  Uailey  Street     . .  137  (Pine) 

Castle  Square 50  (Janrah) 

Wind  Street 263  (Jarrah) 

Quay  Parade 180  (Granite) 

Harbour  Trust  Bead      155  (Granite) 

1908 


The  foil  width  of  the  roadway  at  certain  of  the  passing 
places  was  also  paved  with  wood  or  granite. 

The  Local  Government  Board  sanctioned  an  expenditure  of 
10,354/.  for  this  work,  the  terms  of  repayment  being  for  granite 
19  years  and  for  wood  9  years. 
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DISCUSSION. 

The  President  :  I  note  with  some  interest  that  the  Swansea 
Corporation  has  found  that  a  double  track  in  roads  of  less  than 
24  feet  wide  offers  less  obstruction  than  a  single  line  of  tramway. 
There  are  many  towns  where  it  is  difficult  to  hanmier  that  into 
the  public. 

Mr.  J.  T.  Eayrs  :  I  have  pleasure  in  moving  a  hearty  vote 
of  thanks  to  the  Author.  I  am  rather  astonished  to  hear  there  is 
any  difficulty  in  getting  road  metal  broken  to  a  regular  gauge 
or  shape,  either  by  machine  or  hand.  That  difficulty  does  not 
arise  in  many  places.  I  know  in  one  county  the  idea  of  the 
surveyor  who  has  charge  of  the  roads  is  that  where  we  have 
modem  appliances  for  scarifying  and  steam  rolling,  the  neces- 
sity of  uniformity  of  gauge  in  the  stone,  is  not  so  great  as 
previous  to  the  adoption  of  steam  rolling.  I  notice  that  the 
footpaths  are  paved  with  Irish  and  native  flags.  Many  years 
ago  I  found  Irish  flags  very  brittle,  and  that  they  wore  slippery. 
I  should  like  to  know  whether  the  Irish  flags  are  as  satisfactory 
as  Yorkshire.  In  regard  to  the  making  of  tar  macadam,  I  do 
not  agree  that  the  stone  should  not  be  dried.  I  think  it  is  very 
necessary  that  the  whole  of  the  moisture  should  be  evaporated 
before  tar  and  creosote  oil  are  mixed  with  the  aggregate.  The 
practice  in  most  towns  is  to  dry  over  hot  plates  with  a  flue 
underneath,  and  not  as  described  here,  by  covering  the  beds  with 
coke  breeze.  With  reference  to  private  street  works,  I  think 
sur\'eyors  generally  will  deprecate  the  method  of  allowing 
owners  of  property  to  do  the  work  piecemeal.  I  think  it  is  far 
better  for  the  owners  of  the  property  to  allow  the  Corporation  to 
do  the  work  and  make  one  job  of  it.  .  I  do  not  know  what  steps 
have  been  taken  to  guard  against  possible  pollution  of  the 
fisheries  from  barging  the  refuse  to  sea,  but  I  should  say 
that  great  care  ought  to  be  exercised  in  doing  this.  As  to  the 
cul verting  of  the  Burlais  Brook,  Mr.  Bell  proposes  to  line  it 
with  a  blue  brick  lining  to  withstand  the  scour  and  the  acids  in 
the  water.  Will  Mr.  Bell  tell  us  the  nature  of  the  acids  sent 
down  this  watercourse  ?  If  certain  acids  are  used,  it  might  be  a 
word  of  warning  to  say  that  they  tend  to  destroy  Portland 
cement  and  lime,  and  eventually  the  lining  might  have  to  be 
renewed  altogether  from  the  joints  being  destroyed  by  the  acids. 
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I  have  known  cases  where  sulphur  has  been  used  and  run  into 
the  joints  in  order  to  prevent  deterioration  from  that  cause. 

Mr.  P.  E.  A.  WiLLOUGHBY :  I  have  pleasure  in  seconding  the 
vote  of  thanks.  I  should  like  to  supplement  the  remarks  of 
Mr.  Eayrs  about  the  heating  of  stone  prior  to  use  for  asphalt. 
The  question  has  arisen  at  Pontypridd  where  we  are  now 
asphalting  14,000  yards  of  school  playground.  The  Asphalt 
Company  have  undertaken  to  quadruple  their  guarantee  on 
condition  that  the  stone  is  not  fired,  but  used  reasonably  dry 
straight  from  quarry. 

Mr.  J.  S.  PlCKBiONG :  Mr.  Bell  is  to  be  congratulated  upon 
the  economical  repair  of  his  roads.  I  understand  they  can  be 
scarified  and  recoated  with  syenite  costing  8s  2d.  per  ton  at 
lid.  per  square  yard,  which  is  very  low.  Mr.  Bell  supplements 
this  by  saying  that  the  average  cost  of  the  roads  throughout  the 
borough  is  only  80/.  per  mile.  I  think  very  few  manufacturing 
towns  repair  their  roads  at  anything  like  so  low  a  figure.  I 
cannot  congratulate  the  Corporation  upon  the  system  of  collect- 
ing the  refuse.  It  is  most  objectionable  for  this  to  be  put  in 
the  streets  in  various  kinds  of  receptacles  to  be  removed  in  an 
irregular  manner  by  the  collectors.  I  am  surpiised  to  find  that 
Swansea  has  been  so  far  behind  other  towns  in  having  only 
recently  erected  a  destructor.  The  deposit  of  refuse  on  tips 
which  become^building  sites  is  most  insanitary,  and  the  sooner 
it  is  done  away  with  in  every  town  the  better.  The  question 
of  utilising  the  refuse  from  the  destructor  should  be  of  secondary 
importance.  The  first  consideration  should  be  to  dispose  of  the 
objectionable  matter  in  a  sanitary  manner.  In  Swansea  the 
destruction  of  the  refuse  appears  to  be  carried  out  efficiently  and 
at  the  same  time  some  use  is  made  of  the  clinker.  Although  1 
have  seen  many  destructors,  I  do  not  think  I  have  seen  a  better 
clinker  than  is  produced  at  Swansea.  Those  of  us  who  have 
bacteria  beds  to  construct  would  be  glad  of  such  material  as  we 
have  seen  to-day.  I  think  the  Corporation  will,  if  they  wish,  be 
able  to  dispose  of  it  to  some  of  the  inland  towns  for  this  purpose. 
/  was  particularly  interested  in  seeing  the  process  of  concrete 
block  making  and  think  this  will  be  found  a  profitable  way  of 
utilising  the  clinker.  The  material  may  also  be  put  to  use  in 
making  concrete  flags.  I  think  Mr.  Bell  is  adopting  the  very 
best  material  he  could  in  lining  the  culvert  with  blue  bricks  as 
they  will  stand  almost  any  kind  of  wear,  and  if  there  is  any  acid 
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of  the  nature  Mr.  Eayrs  refers  to,  this  should  not  be  allowed  to 
enter  the  culvert  at  all.  Mr.  Bell  will  find  the  concrete  made 
from  destructor  clinker  quite  satisfactory,  if  the  lime  which  i& 
generally  present  in  the  clinker  is  slaked  before  this  is  used  in 
the  concrete. 

Mr.  J.  Cox :  I  would  like  to  ask  as  to  the  life  of  tar  macadam.  . 
To  my  mind  it  is  nothing  like  so  good  as  a  natural  stone  pav^  — 
ment.  I  have  had  some  difficulty  with  tar  macadam,  and  m^s 
experience  is  that  after  seven  or  eight  years  it  perishes. 

The  President  :  Is  it  footpath  or  carriageway  paving  ? 

Mr.  Cox :  Footpath  paving. 

The  President:  I  am  in  agreement  with  Mr.  Eayrs  th&.'C 
if  you  have  any  acid  of  any  particular  strength  passing  througR:^ 
this  culvert,  it  will  be  necessary  to  take  some  special  precautioK^ 
to  protect  the  cement     I  know  nothing  better  than  blue  bricks 
for  the  lining,  but  it  may  be  necessary  to  have  molten  pitch  or 
molten  sulphur  composition  joints.    As  to  the  life  of  tar  paving 
I  am  acquainted  with  tar  paving  that  has  been  dovm  twenty 
years.     It  is  worn  hollow,  as  regards  profile,  but  perfectly  sound  ; 
as  sound  as  flags.    With  the  ordinary  facing  every  three  yean 
at  a  cost  of  about  3d.  per  square  yard,  you  can  make  tar  paving 
last  a  considerable  time.     Of  course  it  is  not  suitable  for  town 
roads  with  heavy  traffic,  but  for  suburban  roads,  or  roads  where 
the  traffic  is  of  moderate  character,  I  know  nothing  better.     On 
roads  of  very  light  traffic,  I  have  known  it  fall  to  pieces  because 
there  was  not  enough  traffic  to  keep  it  in  compression. 

The  vote  of  thanks  having  been  recorded  by  acclamation, 

Mr.  6.  Bell,  in  reply,  said :  It  has  been  a  pleasure  to  me  to 
prepare  the  paper.  As  to  Mr.  Eayrs'  remarks  as  to  Irish  flags 
being  brittle,  the  flags  we  used  came  from  the  west  coast,  from 
Liscannor,  cost  4*.  per  yard,  and  were  perfectly  satisfactory. 
They  were  certainly  not  brittle  and  did  not  become  slippery. 
The  reason  we  have  not  gone  on  using  them  is  that  we  get  some 
very  good  flags  in  the  Swansea  Valley  at  about  3«.  9d,  per  yard. 
As  to  the  drying  of  the  stone  for  tar  macadam,  I  know  it  is 
well  to  get  the  moisture  out  of  the  stone,  and  we  tried  to  do  it 
as  far  as  possible,  but  we  get  very  satisfactory  results  from 
the  way  it  is  now  done.  The  method  of  putting  the  stone  in 
beds,  and  making  a  fire  on  the  top  is  a  rather  common  one. 
Now  we  keep  the  stone  as  dry  as  possible  and  drop  the  firing. 
As  to  the  barging  of  the  refuse  to  sea  that  is  a  matter  which 
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is  under  the  consideration  of  the  Council.  I  am  sure  the 
Council  will  take  every  precaution,  not  only  for  the  protection 
of  the  fishing  industry,  but  of  every  other  industry.  I  do  not 
think  there  is  likely  to  be  any  nuisance  at  all.  It  would  be 
taken  three  miles  beyond  the  Mumbles  Head  where  the  tide 
will  get  hold  of  it,  and  carry  everything  away.  As  to  the  lining 
of  the  culvert  with  blue  bricks,  the  precaution  I  had  to  take 
was  that  it  should  stand  the  scour  and  also  the  acids  in  th^ 
water.  The  acids  are  naturally  very  weak,  being  sulphuric  and 
other  acids  which  are  used  in  the  tin  works  above  the  site  of 
the  culvert,  and  the  storm  water  flowing  down  will  dilute  them 
to  such  an  extent  that  I  do  not  think  there  will  be  any  deleterious 
efTect  on  the  blue  bricks  or  the  cement  joints.  Mr.  Willoughby 
has  said  contractors  do  not  agree  with  the  heating  of  the  stone 
for  making  tar  macadam,  which  supports  what  we  are  doing 
in  Swansea.  We  should  be  only  too  glad  if  householders  would 
adopt  proper  receptacles  for  ashes  and  refuse.  The  putting 
out  of  refuse  in  the  sheds  is  not  very  satisfactory,  but  there  are 
a  good  many  other  towns  in  the  same  position.  The  life  of  tar 
macadam  for  roadways  in  Swansea  has  varied  considerably. 
Some  in  wide  roads  and  nsmrow  passages  has  lasted  eight  or 
ten  years  with  a  little  repair ;  and  as  to  footpaths  we  have  had 
some  down  eight  or  ten  years  which  have  not  been  repaired  at 
all.  Tar  paving  is  only  put  down  where  the  Corporation  do 
not  see  their  way  to  put  down  a  permanent  paving,  and  of 
course  it  is  not  so  satisfactory  as  stone. 
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SWANSEA  ELECTRICITY  UNDERTAKING,  AND 
TRAMWAY  EQUIPMENT. 

By  C.  A.  L.  PRUSMANN,  M.I.E.E.,  A.M.I.M.E., 
Borough  Electrical  Engineer. 

DESCRIPTION   OF   WORKS. 

BUILDINOS. 

The  buildings  situate  at  the  Strand  (Generating  station  comprise 
the  following : — 

Pump  room.  Joiner's  shop. 

Boiler  house.  Chief  engineer's  ofl&ce. 

Economiser  shed.  Assistant  and  charge  engineer's 

Engine  room.  office. 

Battery  room.  Clerk's  office. 

Test  room.  Timekeeper's  office. 

Mess  room.  Bath  room. 

Engine  room.  Lavatories. 

Store  room.  Weigh  room. 

Coal  stores.  Passages  and  corridors. 

Yards  and  Chimney  shaft. 

Pump  Room, — The  pump  room  is  equipped  with : — 

1.  One  three-throw  pump  by  Messrs.  Yates  and  Thorn, 
driven  by  a  shunt-wound  motor,  by  Messrs.  The  British 
Schuckert  Company.  The  pump  is  capable  of  delivering  2000 
gallons  of  water  per  hour  through  an  economiser,  against  a 
boiler  pressure  of  160  lb.  per  square  inch. 

2.  One  three-throw  pump  by  Messrs.  Yates  and  Thorn, 
driven  by  a  single  cylinder  engine  by  Messrs.  Yates  and  Thorn. 
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The  pump  is  capable  of  delivering  2000  gallons  of  water  per 
hour  through  an  economiser,  against  a  boiler  pressure  of  160  lb. 
per  square  inch. 

3.  One  steam  driven  "  Weir  "  pump,  capable  of  delivering 
4000  gallons  of  water  per  hour  through  an  economiser,  against 
boiler  pressure  of  160  lb.  per  square  inch. 

All  the  above  pumps  receive  their  supply  of  water  from  a  tank 
situated  above  the  pump  room,  which  tank  is  constructed  in 
two  divisions;  the  whole  having  the  following  dimensions, 
28  feet  by  7  feet  by  11  feet.  This  tank  is  supplied  with  water 
from  the  town  mains,  passing  through  "  Kennedy  "  water  meters. 

The  steam  supply  to  the  pumps  is  in  duplicate,  and  the 
arrangement  of  feed-pipes  is  such  as  to  admit  of  the  pumps 
delivering  boiler  feed  to  the  boilers,  either  direct  into  the  boilers 
or  through  the  fuel  economiser. 

Bailer  House, — The  boiler  house  is  equipped  with  : — 

Five  "  Lancashire  "  boilers,  by  Messrs.  Yates  and  Thorn. 

Each  boiler  is  30  feet  long,  and  7  feet  6  inches  diameter. 

They  are  designed  for  generating  steam  at  a  pressure  of 
160  lb.  per  square  inch. 

The  furnaces  are  arranged  for  hand-firing,  natural  draught 
being  employed. 

The  fuel  is  tipped  in  front  of  the  boilers  through  the  iron 
doors  adjoining  the  railway  siding,  along  which  the  coal  trucks 
are  brought. 

Each  boiler  is  fitted  with  duplicate  water-gauges,  duplicate 
boiler  feed  check  valves,  and  a  pressure-gauge. 

The  boilers  supply  steam  to  the  engine  room  by  means  of 
duplicate  ranges. 

Economiser  Shed, — The  economiser  shed  is  fitted  with  an 
economiser  by  Messrs.  Green  and  Sons,  consisting  of  190  tubes, 
designed  for  working  in  conjunction  with  the  aforementioned 
boilers. 

This  economiser  is  fitted  with  full  complement  of  valves, 
fittings,  etc. 

The  scrapers  of  the  economiser  are  driven  by  a  1  horse-power 
motor,  by  Messrs.  The  British  Thomson-Houston  Company. 

JSnffine  Boom. — The  present  engine  room  is  equipped  with 
the  undermentioned  machinery,  plant,  switchgear,  etc. : — 

1.  One  75  KW.  shunt-wound  multipolar  British  Schuckert 
dynamo,  coupled  direct  to  a  high-speed  three-crank  compound 
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**  Willans  "  enclosed-type  engine,  running  at  a  speed  of  450 
revolutions  per  minute. 

This  steam  generator  is  suitable  for  lighting  purposes  only. 

2.  One  225  K.W.  shunt-wound  multipolar  British  Schuckert 
dynamo,  coupled  direct  to  a  marine  triple  expansion  open-type 
engine,  by  Messrs.  J.  and  H.  Maclaren,  running  at  a  speed  of 
150  revolutions  per  minute,  and  capable  of  developing  450  I.H.P. 

This  steam  generator  is  suitable  for  tramway  and  lighting 
purposes. 

3.  Two  600  K.W.  shunt  and  compound  wound  multipolar 
"  British  Westinghouse  "  dynamos,  coupled  direct  to  two  marine 
triple-expansion  open-type  engines,  by  Messrs.  J.  and  H. 
McLaren,  running  at  a  speed  of  125  revolutions  per  minute, 
and  capable  of  developing  1100  I.H.P.  each. 

These  steam  generators  are  suitable  for  both  lighting  and 
tramways. 

The  above  engines  aie  designed  for  a  pressure  of  160  lb.  per 
square  inch  at  the  engine  stop-valves. 

All  four  engines  are  arranged  to  work  either  condensing  or 
non-condensing. 

The  75  K.W.  steam  generator  is  fitted  with  a  three-throw 
jet  condenser,  by  Messrs.  Yates  and  Thom,  which  is  driven  by 
means  of  a  15  B.H.P.  shunt-wound  electric  motor,  by  Messrs. 
The  British  Schuckert  Company,  coupled  direct  to  the  condenser. 

The  225  K.W.  steam  generator,  drives,  by  means  of  four 
Ij-inch  ropes,  a  jet  condenser  by  Messrs.  Yates  and  Thom. 

Each  of  the  two  600  K.W.  steam  generators,  drive,  by  means 
of  links  worked  off  the  intermediate  crosshead,  a  surface  condenser 
by  Messrs.  McLaren. 

In  all  cases,  the  circulating  water  for  the  condensers,  is  ob- 
tained firom  the  North  Dock. 

Before  leaving  the  main  steam  engines  and  dynamos,  it  may 
be  of  interest  to  note  that  when  the  Destructor  works  engine 
and  dynamo  are  in  operation,  the  condition  of  affairs  will  be  as 
follows :  One  of  the  600  K.W.  generators  will  be  utilised  for 
lighting.  The  225  K.W.  generator  at  the  Destructor  works  will 
supply  those  tramways  for  which  the  Corporation  have  to  find 
electrical  energy,  leaving  at  the  Strand  station  one  600  K.W. 
generator,  to  act  as  a  stand-by  to  both  lighting  and  tramways,  and 
a  225  K.W.,  and  a  75  K.W.  generator  to  meet  immediate  future 
demands  for  lighting. 
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It  will,  therefore,  be  seen  that  both  the  lighting  and  the 
tramways  will  be  worked  with  a  minimum  of  stand-by  plant, 
which  means  an  important  reduction  in  the  amount  of  capital 
charges. 

Leaving  the  main  generators,  and  turning  to  the  smaller 
electrical  plant,  this  consists  of: — 

4.  One  motor  booster  for  the  purpose  of  charging  the  bat- 
teries. The  booster  side  having  a  capacity  of  162  amperes  at 
185  volts.  The  motor  side  consists  of  a  shunt-wound  motor. 
The  combined  motor  booster  is  by  Messrs.  The  British  Schuckert 
Company,  running  at  a  speed  of  765  revolutions  per  minute. 

5.  One  40  KW.  shunt-wound  balancer,  by  Messrs.  The 
British  Schuckert  Company. 

This  machine  is  utilised  for  taking  up  the  difference  in  load 
on  either  side  of  the  three-wire  system,  and  runs  at  a  speed  of 
550  revolutions  per  minute. 

6.  One  negative  tramway  booster,  for  the  purpose  of  keeping 
down  to  within  Board  of  Trade  requirements,  the  difference  in 
pressure  along  the  tram  rails. 

This  booster  has  a  capacity  of  250  amperes  at  35  volts,  and 
is  by  Messrs.  D.  Bruce  Peebles  and  Company. 

7.  One  milking  booster. 

This  is  a  portable  booster  for  charging  up  individual  cells 
of  the  battery,  made  by  Messrs.  The  British  Schuckert  Com- 
pany. 

8.  The  main  lighting  switchboard. 

This  is  situated  on  the  south  wall  of  the  engine  room,  and  is 
by  Messrs.  The  British  Schuckert  Company,  and  comprises : — 
Three  main  feeder  panels,  one  battery  panel,  one  balancer  panel, 
one  total  output  panel,  one  motor  booster  panel  and  eight  main 
feeder  panels. 

In  addition  to  the  above  panels  on  the  main  lighting  switch- 
board, there  are  two  generator  panels,  and  one  feeder  panel,  by 
Messrs.  The  British  Westinghouse  Company. 

The  whole  of  the  above  mentioned  are  fitted  with  the  full 
complement  of  recording  instruments,  safety  devices,  switches, 
fuses,  general  instruments,  and  appliances. 

The  street  arc-lighting  board  is  distinct  from  the  main  board, 
and  is  arranged  for  controlling  six  series  of  arc  lamps,  consisting 
of  nine  lamps  to  a  series. 

9.  The  new  tramway  switchboard. 
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This  is  situated  on  the  east  wall  of  the  engine  room,  and  is 
by  Messrs.  Dorman  and  Smith.  The  whole  of  the  switchgear, 
instruments,  etc.,  on  this  board  are  mounted  on  blue  marble. 

The  board  comprises  :  One  Board  of  Trade  panel ;  one  nega- 
tive booster  panel ;  one  panel  for  the  motor  of  the  negative 
booster ;  one  total  output  panel ;  and  two  feeder  panels,  con- 
taining two  feeders  on  each  panel. 

The  back  of  this  board  is  particularly  free  to  access,  for 
inspection,  overhauling,  etc. 

10.  The  steam  to  the  engines  is  carried  along  the  east  and 
west  sides  of  the  engine  room  by  means  of  duplicate  steel  pipes 
on  either  side,  fitted  with  full  complement  of  valves,  etc. 

11.  The  engine  room  is  spanned  by  means  of  a  ten-ton  hand 
travelling  crane,  by  Messrs.  Carrick  and  Ritchie. 

It  will  be  observed  that  a  certain  space  of  the  engine  room 
has  not  been  tiled.  In  this  space,  it  is  proposed  to  fix  the  high 
tension  alternators,  driven  by  continuous-current  low-tension 
motors  for  supplying  electrical  energy  to  the  outljdng  districts. 

Battery  Room. — The  battery  room  is  situated  on  the  east 
side  of  the  engine  room,  and  contains  258  ceUs,  divided  up  in 
two  halves  on  either  side  of  the  three-wire  system. 

The  capacity  of  the  battery  is  650  ampere  hours,  the  battery 
being  of  Messrs.  The  Tudor  Accumulator  Company's  make. 

Test  Room. — The  test  room  is  situated  on  the  ground  floor  on 
the  south  side  of  the  engine  room,  and  is  provided  with  numerous 
instruments  for  carrying  out  meter,  arc  lamp,  mains  installation 
and  dynamo  tests. 

Coed  Stores. — The  present  coal  stores  are  adjacent  to  the  south 
side  of  the  boiler  house,  and  are  capable  of  storing  approximately 
200  tons  of  coal. 


Feeders  and  Distributing  Mains. 

The  supply  of  electrical  energy  to  the  town  for  lighting  pur- 
poses is  delivered  by  means  of — 

1.  Eight  main  feeders  and  six  sub-feeders. 

The  whole  of  these  feeders  are  of  the  hygroscopic,  triple 
concentric,  lead-covered  type,  and  are  drawn  into  3-inch  "  Albion 
Clay  "  and  "  Doulton  "  earthenware  ducts. 

The  cables  are  by  Messrs.  Callender's  Cable  and  Construction 
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Company,  and  vary  in  size  from  the  largest,  0  •  4, 0  •  2,  0  •  4  square 
inch,  to  the  smallest,  0  •  2,  0  •  1,  0  •  2  square  inch. 

2.  Main  feeder  cables  crossing  the  North  Dock  and  the  New 
Out. 

These  are  of  the  single-core,  submarine,  double-wire,  ar- 
moured type,  by  Messrs.  Callender^s  Cable  and  Construction 
Company,  and  are  laid  direct  in  the  bed  of  the  North  Dock  and 
New  Cut. 

3.  Distributing  cables. 

These  are  fed  by  means  of  the  above-mentioned  feeder  cables, 
and  are  of  the  fibre  insulation,  hygroscopic,  lead-covered  type, 
laid  in  U-shaped  earthenware  troughs,  filled  in  with  bitumen, 
and  finally  covered  by  means  of  tiles.  The  cables  have  a  sec- 
tional area  of  0  •  1,  0  •  06,  0  •  1  square  inch. 

4.  Service  cables. 

The  service  cables  are  triple-concentric,  and  concentric,  hy- 
groiscopic  fibre  insulation,  lead  covered,  and  laid  in  a  similar 
manner  to  the  distributing  cables. 

The  sectional  area  of  the  service  cables  used  are :  0  •  022 
concentric  and  0*05,  0*025,  0*05  triple  concentric. 

5.  Feeder  cables. 

These  are  connected  to  the  distributing  cables  by  means  of 
feeder  pillars  fixed  above  the  surface  of  the  footways,  and  when 
these  distributing  cables  are  required  to  be  disconnected,  this  is 
effected  by  means  of  imderground  disconnecting  network  boxes, 
fitted  with  footway  and  roadway  frames  and  covers. 

All  feeder  pillars  and  imderground  fittings  are  by  Messrs. 
Callender's  Cable  and  Construction  Company. 


Consumers'  Meters  and  Indicators. 

Consumers  have  fitted  in  their  premises : — 

1.  Meters  made  by  one  of  the  following  firms : — 

Messrs.  Chamberlain  and    Hookam,  Ferranti,  Aron  Meter 
Company,  Eeason  Company,  and  The  Bastian  Meter  Company. 

2.  Indicators  of  the  **  Wright "  type,  made  by  Messrs.  The 
Reason  Company. 

3.  **  Beasoh  "  fuse-boxes  are  used  in  consumers'  premises. 
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Equipment  in  Engine  Room  at  Destructor  Works. 

The  equipment  at  the  Destructor  Works  engine  room,  which 
is  to  supply  electrical  energy  to  the  new  tramways  and  light 
railways,  wiU  consist  of  a  225  K.W.  engine  and  dynamo.  This 
engine  and  dynamo  have  been  removed  firom  the  Strand  gene- 
rating station,  and  so  altered  to  enable  it  to  meet  tramway  re- 
quirements. 

A  tramway  switchboard  and  booster  will  be  installed,  the 
switchboard  to  be  a  duplicate  of  the  one  at  present  in  use  at  the 
Strand  station. 

The  steam  to  the  generating  set  at  these  works  will  be 
obtained  from  the  boiler,  which  in  the  ordinary  way,  will  generate 
steam  by  means  of  refuse,  and  the  steam  pipes  connecting  this 
boiler  with  the  steam  engine,  wiU  be  laid  underground  firom  the 
boiler  in  the  Destructor  Works  to  the  engine  room. 

The  engine  room  at  the  Destructor  Works  is  equipped  with 
an  8-ton  crane,  by  Messrs.  Herbert  Morris  and  Bastert. 

The  building  at  these  works  as  far  as  the  electricity  depart- 
ment is  concerned,  comprises :  engine  room,  ofl&ces,  stores,  and 
lavatories. 

Tramway  Overhead  Equipment. 

The  Swansea  Corporation  have  nearly  completed  some  12 
miles  of  electric  tramways  and  light  railways.  The  bulk  being 
now  in  operation,  and  the  remaining  section  it  is  hoped  will  be 
open  in  the  near  future. 

The  overhead  equipment  of  these  tramways  and  light  railways 
has  been  carried  out  by  span  wire,  and  bracket-arm  construction ; 
no  centre  poles  have  been  employed,  and  no  bracket  arms  over 
15  feet  6  inches  have  been  used. 

The  line  has  been  erected  for  straight  under-running  trolleys, 
with  fixed  trolley  heads. 

Owing  to  the  peculiar  atmospheric  conditions  which  prevail 
in  Swansea,  on  account  of  the  various  works  in  the  neighbourhood, 
it  has  been  deemed  advisable  to  use  only  phosphor  bronze  for 
span  and  guard  wires,  as  against  the  usual  practice  of  steel  wire, 
as  it  has  been  found  that  the  life  of  a  steel  wire  under  the 
conditions  in  Swansea  is  very  short  indeed. 
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time,  and  therefore,  in  the  meantime,  the  capital  outlay  of  the 
draw-pits  and  frames  and  covers  is  saved,  and  if  these  are  re- 
quired at  a  future  date,  they  can  very  easily  be  installed. 

It  is  interesting  to  note  that  the  whole  of  the  tramway  cables 
after  entering  the  Strand  generating  station,  are  kept  absolutely 
distinct  from  aU  lighting  cables,  and  are  laid  in  a  separate  trench 
very  easy  of  access.  It  is,  therefore,  quite  impossible,  in  the 
case  of  an  emergency,  to  confuse  the  two  sets  of  mains. 


DISCUSSION. 

The  President:  I  should  like  to  ask  Mr.  Prusmann 
whether  he  has  formed  any  opinion  as  to  the  relative  value  of 
anthracite  and  bituminous  coal  for  steam  raising. 

Mr.  P.  R  A.  WiLLOUGHBY:  I  should  like  to  ask  with  refer- 
ence to  the  electric  installation  at  the  destructor  whether  any 
working  arrangement  has  been  come  to  between  one  department 
and  the  other  as  to  the  benefit  of  the  steam  produced  by  the 
destructor.  The  question  has  arisen  in  my  district,  where  we  are 
running  our  tramways  by  coal  fed  boilers  and  now  we  are  erect- 
ing a  destructor  to  be  used  in  conjunction  with  the  electricity 
station.  I  think  the  health  department  should  be  credited  witli 
the  amount  of  water  evaporated  and  converted  into  so  many 
pounds  of  steam  or  units  of  electricity  and  have  a  debit  and 
credit  account  throughout  the  year. 

The  President:  The  details  of  the  automatic  connection  and 
disconnection  of  the  current  at  the  drawbridge  and  swing-bridge 
over  the  river  and  dock  will  be  of  very  great  interest.  You 
have  a  very  diflBcult  problem  there,  and  it  will  be  very  interest- 
ing to  know  how  it  has  been  solved. 

Mr.  C.  A.  L.  Prusmann,  in  reply,  said :  I  have  had  no  actual 
experience  in  the  use  of  anthracite  coal.  All  coal  used  at  these 
works  is  small.  Our  coal  costs  for  year  ending  March  1905,  is 
0'28d.,  and,  I  believe,  one  of  the  lowest  in  the  kingdom.  With 
reference  to  steam  from  the  destructor,  what  we  have  done  is  to 
go  to  the  Streets  Committee,  and  say  "  Will  you  give  us  a  certain 
amount  of  steam  at  a  certain  ]»rice,  based  upon  what  it  costs  per 
unit  tiimed  out  on  the  switchboard  ? "  The  exact  price  has  been 
discussed,  but  I  do  not  think  it  would  be  quite  wise  to  name 
that  price  at  the  present  time,  though  I  belieVe  it  will  be  bene- 
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Corporation  works  in  the  event  of  a  breakdown  happening  at  the 
Corporation  works,  and  vzce-versd.  By  adopting  this  course,  it 
will  be  seen  that  the  amount  of  stand-by  plant  is  reduced  to 
a  minimum,  as  the  spare  machinery  at  the  Strand  station 
will  act  as  a  stand-by  to  both  tramways  and  lighting.  It  is  of 
course  assumed,  and  the  Author  believes  safely  so,  that  a  break- 
down to  lighting  and  tramways  will  not  occur  simultaneously. 

The  remaining  points  in  connection  with  the  new  light  rail- 
ways which  should  be  mentioned  are  i^amely : — 

Eunning  cars  over  the  drawbridge  spanning  the  North  Dock 
lock,  and  the  swing-bridge  crossing  the  river  Tawe.  In  the  case 
of  both  these  bridges,  the  current  is  automatically  disconnected 
and  connected,  when  the  bridges  are  open  and  closed,  in  such 
a  manner  as  to  make  it  impossible  for  a  car  to  approach  the 
dock  or  the  river  to  witliin  a  dangerous  distance  while  the 
bridges  are  open. 

The  Author  is  not  aware  that  a  similar  case  has  had  to  be 
dealt  with  in  any  town  in  the  United  Kingdom. 

The  work  of  installing  the  overhead  equipment  has  been 
entrusted  to  Messrs.  Dick,  Kerr  and  Co. 

It  is  interesting  to  note  that  all  the  tramway  poles  have 
been  made  in  the  town,  namely,  by  Messrs.  The  British  Msuines- 
mann  Tube  Company. 

Tramway  Cables. 

The  whole  of  the  tramway  cables  for  the  Corporation's  new 
tramways  and  light  railways  consist  of  vulcanised,  non-hygro- 
scopic, unsheathed  cables,  laid  solid  in  2i-inch  earthen  troughs 
filled  in  with  bitumen,  and  finished  off  with  tiles  on  top. 

Alongside  all  of  these  cables  in  every  case,  have  been  laid  a 
number  of  *'  Albion  Clay  "  3-inch  earthenware  conduits,  so  that 
in  the  event  of  extensions  being  required  in  the  future,  cables 
will  be  able  to  be  drawn  into  these  spare  ducts  without  the  re- 
opening of  any  roadway  except  at  intervals  of  approximately 
100  yards,  where  it  may  be  required  to  build  draw-pits. 

This,  however,  will  cause  very  little,  if  any,  inconvenience  to 
traflBc  of  any  description. 

The  reason  that  these  draw-pits  have  not  been  put  in  during 
the  laying  of  the  spare  ducts,  is  on  accoimt  of  the  fact  that 
possibly  the  spare  ducts  may  not  be  required  for  a  considerable 
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time,  and  therefore,  in  the  meantime,  the  capital  outlay  of  the 
draw-pits  and  frames  and  covers  is  saved,  and  if  these  are  re- 
quired at  a  future  date,  they  can  very  easily  be  installed. 

It  is  interesting  to  note  that  the  whole  of  the  tramway  cables 
after  entering  the  Strand  generating  station,  are  kept  absolutely 
distinct  from  all  lighting  cables,  and  are  laid  in  a  separate  trench 
very  easy  of  access.  It  is,  therefore,  quite  impossible,  in  the 
case  of  an  emergency,  to  confuse  the  two  sets  of  mains. 


DISCUSSION. 

The  President:  I  should  like  to  ask  Mr.  Prusmann 
whether  he  has  formed  any  opinion  as  to  the  relative  value  of 
anthracite  and  bituminous  coal  for  steam  raising. 

Mr.  P.  R  A.  WiLLOUGHBY :  I  should  like  to  ask  with  refer- 
ence to  the  electric  installation  at  the  destructor  whether  anj 
working  arrangement  has  been  come  to  between  one  department 
and  the  other  as  to  the  benefit  of  the  steam  produced  by  the* 
destructor.  The  question  has  arisen  in  my  district,  where  we  are 
running  our  tramways  by  coal  fed  boilers  and  now  we  are  erect- 
ing a  destructor  to  be  used  in  conjunction  with  the  electricity 
station.  I  think  the  health  department  should  be  credited  with 
the  amount  of  water  evaporated  and  converted  into  so  many 
pounds  of  steam  or  units  of  electricity  and  have  a  debit  and 
credit  account  throughout  the  year. 

The  President  :  The  details  of  the  automatic  connection  and 
disconnection  of  the  current  at  the  drawbridge  and  swing-bridge 
over  the  river  and  dock  will  be  of  very  great  interest.  You 
have  a  very  diflBcult  problem  there,  and  it  will  be  very  interest- 
ing to  know  how  it  has  been  solved. 

Mr.  C.  A.  L.  Prusmann,  in  reply,  said :  I  have  had  no  actual 
experience  in  the  use  of  anthracite  coal.  All  coal  used  at  these 
works  is  small.  Our  coal  costs  for  year  ending  March  1905,  is 
0-28rf.,  and,  I  believe,  one  of  the  lowest  in  the  kingdom.  With 
reference  to  steam  from  the  destructor,  what  we  have  done  is  to 
go  to  the  Streets  Committee,  and  say  "  Will  you  give  us  a  certain 
amount  of  steam  at  a  certain  ]>rice,  based  upon  what  it  costs  per 
unit  turned  out  on  the  switchboard  ? "  The  exact  price  has  been 
discussed,  but  I  do  not  think  it  would  be  quite  wise  to  name 
that  price  at  the  present  time,  though  I  belieVe  it  will  be  bene- 
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ficial  to  both  the  Streets  Committee  and  the  Electricity  Com- 
mittee. It  is  a  kind  of  compromise.  I  would  like  a  little  more, 
and  no  doubt  Mr.  Bell  would  have  liked  a  little  more.  With 
regard  to  the  overhead  electric  tramway  equipment  on  the  bridges, 
I  do  not  think  there  is  any  place  in  the  country  where  they 
have  had  to  deal  with  two  bridges,  one  a  drawbridge  and  the 
other  a  swing-bridge.  The  drawbridge  has  a  peculiar  movement 
which  is  difficult  to  overcome,  as  far  as  the  tramway  equipment 
is  concerned.  In  about  ten  days  that  difficulty  will,  I  hope  be 
surmounted,  and  the  whole  of  the  work  completed  for  the  actual 
working  of  the  cars. 
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SWANSEA  WATERWORKS. 

By  B.  H.  WYBILL,  M.  Inst.  C.E.,  Borough  and  Waterworks 

Engineer. 

The  Act  under  which  the  existing  Swansea  waterworks  were 
constructed  was  obtained  in  1860  by  the  Swansea  Local  Board 
of  Health.  The  Lower  Lliw  reservoir  was  constructed  under 
this  Act,  being  commenced  in  March  1862  and  completed  and 
overflowing  in  October  1867.  Tliis  reservoir  was  constructed  in 
a  valley  of  denudation  in  the  coal  measures,  and  is  situate  about 
10  miles  north  from  Swansea.  There  are  workable  seams  of 
coal  under  the  whole  of  the  reservoir  and  over  the  greater  portion 
of  the  watershed.  The  gathering  ground  is  about  1740  acres  ; 
the  embankment  is  200  yards  long ;  the  greatest  depth  of  water, 
64  feet ;  and  the  bottom  of  the  foundations  of  the  trench  are 
about  99  feet  below  top  bank  leveL  The  width  of  the  puddle  is 
20  feet  thick  at  the  bottom  and  10  feet  thick  at  the  top.  The 
total  cost  of  this  reservoir  was  113,000/.  In  the  spring  of  1873 
it  commenced  to  leak,  and  as  it  was  the  only  supply  to  Swansea, 
the  Blaenant  Ddu  reservoir  was  constructed  under  the  Act  of 
1873  ;  this  reservoir  was  commenced  in  September  1874,  and 
was  completed  in  August  1878,  and  for  the  first  time  over- 
flowed in  August  1879.  The  Blaenant  Ddu  reservoir  contains 
127,000,000  gallons ;  the  gathering  ground  is  735  acres ;  the 
greatest  depth  57  feet  4  inches ;  length  of  embankment  132 
yards,  and  cost  97,000/.  The  trench  was  sunk  entirely  through 
the  rock  of  the  coal  measures,  and  was  filled  up  with  hydraulic 
lime  concrete  to  the  surfetce  of  the  ground,  and  on  top  a  puddle 
wall  was  constructed  in  the  usual  manner.  On  the  completion 
of  this  reservoir,  it  alone  was  used  for  the  supply  of  Swansea, 
and  the  repairs  to  the  disabled  Lower  Lliw  reservoir  were  taken 
in  hand.  A  shaft,  30  feet  by  20  feet,  was  sunk  from  the  top  of 
the  embankment  on  the  line  of  the  puddle  trench,  and  carried 
down  to  the  bottom.     It  was  then  found  that  concrete  had  been 


62  SWANSEA   WATKRW0RK8. 

placed  in  the  bottom  of  the  trench  to  fonn  a  footing  for  the 
puddle  to  rest  upon ;  but  this  was  not  of  good  quality  and  was 
porous,  and  the  springs  from  the  adjoining  hill  sides  when 
under  the  influence  of  heavy  rains,  had  caused  springs  to  set  up 
which  freely  passed  through  the  concrete  and  eroded  the  bottom 
of  the  puddle  wall,  and  this  continuing,  the  puddle  set  from 
time  to  time  and  a  large  portion  of  it  had  been  washed  away, 
and  in  consequence  of  this  the  reservoir  leaked.  Cement  con- 
crete was  put  in  the  bottom  of  the  trench ;  the  shaft  from  top  to 
bottom  was  filled  in  with  good  class  puddle,  and  an  iron  pipe 
was  laid,  passing  up  the  shaft  17  feet  high,  which  finally 
discharged  to  the  drains  underneath  the  outer  slope  of  the 
embankment.  These  repairs  were  commenced  in  June  1879, 
and  completed  about  October  1880.  Sir  Robert  Rawlinson  was 
the  engineer  for  the  Lower  Lliw  reservoir;  and  Mr.  Edward 
Cousins  was  the  engineer  for  the  Blaenant  Ddu  reservoir,  and 
also  for  the  repairs  to  the  Lower  Lliw  reservoir. 

The  Lower  Lliw  reservoir  continued  water-tight  up  to 
January  1883,  when  it  again  leaked  in  the  bottom  of  the 
trench. 

The  Swansea  Corporation  having  been  unfortunate  in  their 
waterworks,  it  being  proved  that  year  by  year  the  proportion  of 
collectible  water  on  their  gathering  ground  was  growing  less  as 
the  coal  workings  under  the  watershed  were  extended,  it  became 
a  serious  consideration  whether  it  was  worth  while  expending 
any  more  money  on  any  works  situated  on  coal  measures.  The 
Author  reported  in  1883  on  several  new  water  schemes,  but  the 
law  agents  of  the  Corpomtion  holding  the  opinion  that  no  Par- 
liamentary powers  for  a  new  scheme  would  be  granted,  until  it 
was  shown  that  all  the  resources  of  their  existing  watershed  were 
exhausted,  it  therefore  devolved  upon  the  Author  to  devise  such 
a  scheme  as  would  make  available  all  the  rainfall  of  the  old,  or 
Velindre,  watershed.  He,  therefore,  prepared  plans  for  a  new 
storage  reservoir  at  a  point  which  would  be  practically  un- 
affected by  any  coal  workings.  Parliamentary  powers  were 
obtained  for  this  reservoir  in  1884,  and  as  the  water  require- 
ments of  Swansea  were  imperative,  the  Author  immediately 
designed  and  constructed  the  Upper  Lliw  reservoir.  This  reser- 
voir has  a  water  area  of  35  acres,  a  depth  of  68  feet  of  water, 
and  contains  305,000,000  gallons.  The  reservoir  is  constructed 
in  the  shales  and  sandstones  of  the  coal  measures,  immediately 
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overlying  the  Upper  Pennant  series,  and  the  embankment  is 
placed  across  the  river  Lliw,  two  miles  above  the  old  Lli^^' 
reservoir.  The  trench  is  carried  down  12  feet  below  the  level 
of  the  stream  in  the  centre  of  the  embankment,  60  feet  at  the 
deepest  portion  of  the  east  end,  and  90  feet  at  the  deepest 
portion  of  the  west  end  of  the  trench. 

For  about  two-thirds  its  length  the  trench  is  founded  in  hard 
shale,  the  remaining  one-third  at  the  east  end  being  on  hard 
rock.  A  lining  of  blue  brickwork  in  cement  and  cement  con- 
crete is  provided,  where  the  shale  required  it,  to  prevent  the 
action  of  any  springs  on  the  puddle.  The  puddle  trench  is  26 
feet  wide  at  the  deepest  part,  decreasing  to  12  feet  at  the  ends 
and  the  top  of  the  puddle  wall.  The  total  length  of  the  puddle 
trench  is  233  yards,  and  the  quantity  of  puddle  used  in  the 
trench  and  puddle  wall  is  35,000  cubic  yards. 

The  discharge  tunnel  is  113  yards  long,  and  is  driven  through 
the  solid  strata  round  the  west  end  of  the  embankment.  The 
tunnel  commences  in  the  valve  shaft,  which  is  constructed  of 
blue  brickwork  in  cement,  with  a  handsome  circular-domed 
valve-house  of  stone.  In  this  valve-house  is  placed  the  ma- 
chinery for  working  the  valves  commanding  the  discharge  from 
the  reservoir.  The  valves  are  worked  by  direct-acting  hydraulic 
cylinders  placed  over  each  valve,  the  necessary  water  pressure 
being  obtained  from  a  spring  found  on  the  hillside.  The  only 
manual  labour  necessary  to  work  the  valves  is  to  pull  over  a 
small  lever  of  the  ordinary  signal-box  pattern,  which  opens  or 
closes  the  water  ports,  and  raises  or  lowers  the  valves.  The 
valves  are  all  in  duplicate. 

Water  for  town  supply  is  decanted  at  two  levels,  21  feet 
6  inches  and  41  feet  6  inches  below  the  top  water  level  of  the 
reservoir.  The  decanting  valves  are  18  inches  in  diameter,  and 
at  a  level  of  68  feet  there  are  40-inch  valves  for  drawing  off  the 
lower  portion  of  the  reservoir,  or  assisting  the  discharge  of  flood 
waters. 

After  the  water  from  the  reservoir  leaves  the  tunnel  it  passes 
into  the  outlet  channel,  and  either  passes  down  the  river  into 
the  Lliw  reservoir,  or  can  be  diverted  into  the  gauge  basins, 
where  it  is  measured  and  sent  to  Swansea,  or  into  either  of  the 
other  reservoirs. 

The  embankment  is  75  feet  deep  in  the  middle,  and  on  the 
water  side  has  a  stone  toe  25  feet  high,  which  contains  about 
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15,000  cubic  yards.  The  embankment  on  the  water  side  is 
covered  with  broken  stone,  and  on  this  is  laid  stone  pitching 
varying  from  12  inches  thick  at  the  bottom  to  18  inches  thick 
at  top  water  level  This  pitching  is  to  protect  the  embankment 
from  wave- wash.  The  inner  slope  of  the  embankment  is  3  to  1, 
and  the  outer  slope  2^  to  I,  with  two  benches  30  feet  wide  and 
14  feet  wide,  the  outer  slope  being  soiled,  and  the  whole  of  the 
outer  portion  of  the  embankment  being  drained. 

The  embankment  is  158  yards  wide  at  its  base,  and  8  yards 
wide  at  the  top,  and^  contains  about  210,000  cubic  yards  of 
material 

The  overflow  weir  at  the  east  end  of  the  embankment  is  of 
segmental  stone  steps  with  movable  stop  planks  and  sluice 
placed  on  the  top  step,  and  worked  from  the  footbridge. 

The  overflow  channel  consists  of  18-inch  pitchings  in  the 
bottom  with  15-inch  at  the  sloped  sides,  and  the  weir  and  over- 
flow channel  are  capable  of  discharging  12  inches  of  rainfall 
per  day,  from  the  gathering  ground — ^in  addition  to  the  discharge 
from  the  flood  valves,  which  valves  alone  are  capable  of  empty- 
ing the  reservoir  in  three  days. 

The  height  of  the  overflow  weir  is  616  feet  above  Ordnance 
Datum. 

The  average  rainfall  at  this  reservoir  is  53*42  inches  per 
annum. 

The  whole  of  the  Upper  Lliw  reservoir  works  and  pipe 
lines  was  constructed  by  the  contractors  under  the  direction  of 
the  Author. 

The  water  from  these  reservoirs  is  unusually  soft,  being 
about  1  degree  of  hardness  in  winter  time  and  IJ  d^ree  in 
summer  time,  when  there  is  a  large  proportion  of  spring  water. 

The  yield  from  these  reservoirs,  being  in  an  average  year 
about  2,664,000  gallons,  and  in  a  very  dry  year  about  2,000,000 
gallons,  is  quite  inadequate  for  the  requirements  of  Swansea, 
which  has  a  population  at  the  present  time  of  about  100,000 
inhabitants  and  many  important  manufactories.  The  Swansea 
Corporation  therefore  determined  to  boldly  face  the  diflBculty, 
and  to  construct  works  which  would  give  them  an  ample  supply 
of  pure  water  for  many  years  to  come,  and  would  be  entirely 
free  from  all  trouble  as  to  mineral  workings ;  in  order  to  do  this, 
it  was  necessary  to  construct  works  nearly  thirty  miles  distant, 
and  the  river  Cray  was  selected  as  being  the  best  source,  as  the 
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rainfall  was  known  to  be  heavy,  the  elevation  great,  the  water- 
shed being  entirely  mountain  pasture  with  only  two  small 
shepherds'  cottages,  and  the  facilities  for  the  construction  of  the 
works  being  good. 

The  watershed  consists  of  2640  acres  of  excellent  gathering 
ground  in  the  wettest  portion  of  South  Wales.  The  question  of 
rainfall  wiU  be  referred  to  later. 

Parliamentary  powers  to  carry  out  the  works  were  obtained 
in  1892,  but  in  passing  through  Committee  clauses  were  imposed 
by  which  any  water  authority,  any  part  of  whose  district  is 
within  one  mile  of  the  main  pipe  line,  may  demand  and  obtain  a 
supply  for  their  requirements,  leaving  a  prior  right  to  Swansea  of 
25  gallons  per  head.  The  authorities  referred  to  include  the 
whole  popidation  of  the  Swansea  Valley  and  the  Swansea 
District.  These  populations  are  situate  on  the  coal  measures,  and 
their  local  waterworks  are  also  feeling  the  effects  of  the  coal 
workings  which  will  in  time  destroy  their  springs  as  the  coal  is 
worked,  and  they  will  rely  upon  the  Swansea  works  for  their 
supply.  This  additional  population  at  the  present  time  numbers 
about  60,000,  and  is  growing  rapidly.  The  demands  upon  the 
Cray  works  are,  therefore,  much  more  extensive  than  was 
originally  contemplated,  and  the  pipe  lines  have  been  increased 
in  canying  power. 

The  Act  of  1892  provided  for  the  construction  of  a  storage 
reservoir,  tunnel,  pipe  line,  and  service  reservoir ;  these  works 
are  now  approaching  completion. 

The  storage  reservoir  will  contain  1,000,000,000  gallons  of 
water  and  be  100  acres  in  extent,  being  1^  mile  long  and 
J  mile  wida  The  top  water  is  1000  feet  above  the  sea  level,  and 
the  water  is  impounded  by  a  dam  1250  feet  long  and  of  a  depth 
of  144  feet  from  foundation  to  top  bank  level ;  the  depth  from 
overflow  level  to  the  surface  of  the  rock  at  the  old  river  course 
is  100  feet ;  the  rock  excavation  in  the  centre  of  the  dam  being 
thus  37  feet  deep. 

The  whole  of  the  gathering  ground  and  the  site  of  the  works 
are  on  the  old  red  sandstone  formation,  but  the  site  of  the  dam 
was  found  on  examination  to  contain  many  minute  cracks  which 
had  been  caused  by  ice  pressure,  this  being  a  valley  of  ice 
denudation.  These  cracks  had  to  be  followed  down  and  worked 
out,  and  this  has  caused  considerable  expenditure  of  time  and 
money,  there  being  nearly  5U,000  cubic  yards  more  excavation 
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in  the  dam  than  was  contemplated.  All  these  difficulties  have 
now  been  overcome,  and  the  work  is  now  constructed  up  to  a 
level  of  15  feet  below  overflow  level. 

The  work  was  originally  let  by  contract,  but  on  account  of 
slow  progress,  the  Swansea  Corporation  took  the  work  over,  and 
have  since  carried  it  on  by  direct  administration,  and  during  the 
last  two  years  great  progress  has  been  made  under  the  works 
manager,  Mr.  B.  MacKenzie,  over  60,000  cubic  yards  of  concrete 
having  been  put  in  during  12  months. 

According  to  the  Author's  original  design,  the  Cray  dam 
was  to  be  constructed  of  rubble  masonry  in  cement  mortar  with 
blocking  facing  from  stone  obtained  from  quarries  on  the  ground 
and  being  the  blue  beds  of  the  old  red  sandstone ;  but  it  was 
soon  found  that  although  there  was  an  ample  supply  of  stone  on 
the  ground,  it  was  of  such  irregular  shapes  that  it  would  be 
difficult  and  expensive  to  dress  it  for  facing  blocks,  and  it  would 
also  be  expensive  to  dress  it  roughly  for  rubble.  Therefore,  it  was 
decided  at  an  early  stage  of  the  construction  to  alter  the 
character  of  the  dam  by  constructing  the  hearting  of  cyclopean 
masonry  and  substituting  blue  Stafifordshire  bricks  for  the  facing 
thoroughout ;  this  has  been  done,  and  the  Author  is  of  opinion 
that  a  great  saving  has  been  made  in  time  and  cost  in  the 
heai*ting  and  the  facing.  The  Author  has  visited  many  masonry 
dams  on  the  Continent,  and  believes  that  brick  has  not  before 
been  used  as  a  facing  for  a  masonry  dam,  with  the  exception  of 
the  water  face  of  the  small  dam  at  Eemscheid  in  Germany,  and 
the  water  face  of  the  submerged  dam  at  Rhayader. 

Such  a  radical  change  in  dam  construction  was  not,  therefore, 
undertaken  without  careful  consideration ;  but  the  Author's  ex- 
periments on  the  i-elativewater-tightness,  durability,  and  resistance 
to  frost  of  stone  and  blue  brick,  which  were  carried  on  over 
several  months,  lead  him  to  the  conclusion  that  this  facing  will 
be  absolutely  successful  in  every  way,  and  it  offers  undeniable 
advantages  in  speed  and  ease  of  construction. 

The  brick  facing  on  both  the  inner  and  outer  facing  is  of  an 
average  thickness  of  18  inches  cai'efully  tied  into  the  hearting. 
All  external  brickwork  is  of  pressed  blue  facing  bricks,  the 
inner  being  the  best  brindled  bricks,  all  set  in  3  to  1  cement 
mortar. 

The  hearting  of  the  dam  consists  of  large  blocks  of  stone  as 
they  come  from  the  quarry,  surrounded  by  Portland  cement 
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concrete,  consisting  of  5  of  crushed  sandstone,  2  of  sand,  and  1 
of  cement ;  a  richer  concrete  with  no  plums,  and  consisting  of 
3  '4  of  crushed  stone,  2  of  sand,  and  1  of  cement,  is  laid  all  over 
the  base  of  the  dam  and  up  the  water  face  of  the  dam. 

The  overflow  water  from  the  reservoir  will  pass  over  a  granite 
weir  crest  200  feet  long,  and  down  the  back  of  the  dam.  This 
unusual  length  is  provided  to  meet  the  violent  floods  which 
occur  in  the  valley  due  to  the  steepness  of  the  surrounding  hills, 
the  water-  tightness  of  the  ground,  and  the  very  heavy  rainfall.  A 
roadway  is  carried  along  the  top  of  the  dam  and  crosses  along  the 
crest  of  the  overflow  in  a  series  of  brick  arches. 

A  culvert,  13  feet  high  and  8  feet  wide,  is  temporarily  left 
through  the  dam  to  carry  the  stream  during  construction,  and 
this  culvert  has  been  nearly  filled  with  water  during  flood  times. 
On  completion  of  the  work  a  3-foot  cast-iron  pipe  with  a  double 
set  of  36-inch  valves  on  the  outer  end  will  be  built  in  this  dis- 
charge tunnel ;  the  stopping  at  the  inner  end  will  be  of  brick  in 
cement  and  the  remainder  of  the  tunnel  will  be  filled  with 
concrete. 

Compensation  water  to  the  extent  of  IJ  million  gallons  per 
day  will  be  discharged  through  the  3-feet  pipes  into  the  river 
Cray  for  the  riparian  owners  and  fishing  interests  on  the  rivers 
Cray  and  Usk. 

The  profile  of  the  dam  is  lighter  than  is  generally  adopted, 
but  is  ample,  the  maximum  stress  being  under  8  tons  per  square 
foot. 

The  Cray  reservoir  not  being  in  the  natural  drainage  area  of 
Swansea,  it  was  necessary  to  drive  a  tunnel  commencing  at  the 
bottom  of  the  reservoir  and  terminating  in  the  watershed  of  the 
river  Tawe,  which  passes  down  to  Swansea.  This  tunnel  is 
about  three  miles  long,  and  W6is  principally  driven  from  the  south, 
or  Swansea  end,  and  from  a  working  shaft  on  the  reservoir 
ground,  or  north  end,  these  points  being  about  2300  yards  apart. 
The  headings  met  without  any  difference  in  level,  and  within 
four  inches  for  line,  which  was  very  satisfactory,  as  one  heading 
had  to  be  set  out  from  a  short  base  line  transferred  down  the 
working  shaft  in  which  there  was  a  considerable  amount  of 
water  dripping.  This  tunnel  is  internally  5  feet  high  and  3  feet 
6  inches  wide,  and  is  lined  with  three  half-brick  rings  of  brindled 
Staffordshire  bricks  in  2  to  1  cement  mortar.  The  water  flowing 
fifom  the  reservoir  through  this  tunnel  is  regulated  in  a  valve- 
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tower  placed  at  the  west  side  of  the  reservoir.  The  valves  are 
placed  in  it  in  such  positions  as  to  decant  water  at  20  feet,  50 
feet,  and  80  feet  below  overflow  level ;  the  upper  valves  will  be 
18  inches  in  diameter,  and  the  lower  valves  24  inches  in  dia- 
meter, in  duplicate,  and  are  of  the  design  known  as  roller-bearing 
valves.  These  valves  are  all  worked  from  the  valve-house  built 
upon  the  top  of  the  valve-tower,  which  is  reached  by  a  foot- 
bridge spanning  from  the  valve-tower  to  an  abutment  on  the 
side  of  the  reservoir.  After  the  water  passes  through  the  tunnel 
it  emerges  in  a  gauge  basin,  where  screens  are  to  be  provided,  after 
passing  through  which,  the  water  enters  into  the  mains  to 
Swansea.  At  the  present  time  one  main  has  been  laid  complete 
and  is  17  inches  diameter ;  it  discharges  2,500,000  gallons  per 
day  into  the  service  reservoir  at  Town  Hill,  which  is  at  an 
elevation  of  580  feet  above  Ordnance  Datum,  immediately 
overlooking  the  town  of  Swansea.  This  main  has  been  designed 
to  stand  the  full  pressure  due  to  the  water  from  the  gauge  basin; 
it  is  23^  miles  long,  and  on  completion  there  was  not  a  single 
burst  during  the  testing.  The  contractors  for  the  pipe  line  were 
Sir  John  Aird  and  Son,  the  pipes  being  supplied  by  Messrs. 
D.  Y.  Stewart  and  Co.,  and  the  valves  by  Messrs.  Glenfield  and 
Kennedy,  Ltd.  The  second  line  of  pipes  is  now  in  contemplation 
and  will  consist  of  a  24-inch  main,  which  will  deliver  to  a  height 
of  350  feet  above  Ordnance  Datum  into  a  service  reservoir  yet 
to  be  constructed. 

The  rainfall  in  the  Cray  watershed  is  remarkable,  and  the 
following  particulars  of  the  local  distribution  of  rainfall  may  be 
of  interest. 

The  prevailing  wind  at  Swansea  is  south  west.  In  the  year 
June  1899  to  June  1900  rain  fell  on  171  days,  and  out  of  tiese 
171  days  the  wind  was  about  south  west  for  85  days.  Again, 
taking  the  year  1903,  it  rained  223  days,  and  out  of  these  the 
wind  was  between  south  and  west  for  112  days. 

The  south  west  wind  arrives  at  Swansea  having  travelled 
hundreds  of  miles  over  the  Atlantic  Ocean,  and  is  warm,  and 
charged  with  moisture.  This  strikes  just  upon  the  coast  and  we 
have  a  rainfall  of  40  inches  at  Swansea ;  the  wind  continuing  up 
the  Swansea  Valley;  the  moist  air  being  pushed  forward  over 
rising  land,  also  rises,  as  it  rises  it  expands,  and  as  it  expands  it 
becomes  cooler  and  will  no  longer  hold  its  moisture ;  it  is  also 
chilled  by  contact  with  the  cold  mountains,  and  having  to  pass 
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over  them,  the  clouds  reach  their  greatest  elevation  and  deposit 
the  greatest  rainfalL  After  this  the  air  cannot  pass  forward  at 
the  same  level  above  the  sea,  but  follows  the  imdulations  of  the 
surfieu^,  and  gradually  sinks  lower,  and  the  rainfall  becomes  less. 
Now,  taking  the  line  from  Swansea  to  Cray,  we  gradually  ascend 
until  we  reach  the  Pass  or  Saddle  of  the  Bwlch,  where  we  have 
the  greatest  rainfall,  and  then  arrive  at  the  Cray  gathering  ground, 
where  the  rainfall  commences  to  decrease,  and  continuing  forward 
arrive  at  Brecon,  which  has  a  rainfall  little  more  than  Swansea, 
although  the  elevation  is  much  greater ;  if  we  continued  forward 
to  Hereford,  we  should  find  the  rainfall  only  30  inches. 

Inches. 

Commenoiiig  at  Swansea,      we  have 40 

„             Momston          „       45 

„             Tstalyfera         (i2 

„              Nantyrwydd     „       75-15 

„             Bwlch               112-91 

„              Cray  No.  2        ^       75*69 

„             Cray  No.  1        71-78 

„             Maeeoamog       „       08*11 

„              Brecon              «,       48*50 

„             Hereford           30*00 

Taking  Swansea  to  Nantyrwydd  the  increase  of  rainfall  is 
about  1  inch  per  annum  for  every  26  feet  gained  in  elevation. 

At  the  Velindre  watershed  the  increase  is  1  inch  of  rain  for 
every  32  feet  of  elevation. 

The  average  monthly  rainfall  at  the  Lower  Lliw  reservoir  far 
33  years  is  as  follows : — 

Inches. 

January..     5*09 

Febmary       3*77 

March 3*80 

April      3-16 

May       2-84 

June      308 

July       410 

August 4-68 

September 5*17 

October 6-<»0 

November      5*52 

December      5-82 

The  greatest  daily  rainfall  at  Bwlch  was  6 '67  inches  on 
January  26,  1903;  at  Velindre  2*54  inches  on  August  13, 
1901 ;  and  at  Swansea  2-08  inches  on  October  27,  1903. 
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Cray,  with  an  altitude  of  1000  feet  above  the  sea,  has  a 
temperature  of  11*5  degrees  lower  than  the  temperature  of 
Swansea. 

The  estimated  cost  of  the  Cray  works  is  566,000/.,  of  which 
483,000/.  has  been  expended. 

Arrangements  are  being  made  for  putting  in  the  valves  this 
summer. 

The  Cray  works  have  been  designed  by  the  Author,  and  the 
consulting  engineers  for  the  works  are  Messrs.  G.  H.  Hill  and 
Sons,  Westminster,  S.W. 


DISCUSSION. 

The  President  :  There  is  one  question  I  should  like  to  ask. 
You  have  estimated  for  an  ice  pressure  of  20  tons  to  the  square 
foot,  as  you  appear  to  have  assumed  ice  at  12  in.  deep,  I  presume 
the  ice  pressure  is  also  estimated  at  20  tons  per  lineal  foot  of 
dam. 

Mr.  R.  H.  Wyrill  :  We  found  that  ice  would  exert  an  enor- 
mous bursting  power.  The  exact  amount  we  have  no  informa- 
tion of  at  the  present  time.  It  is  believed,  fix)m  experiments 
made  in  America,  to  be  equal  to  20  tons  per  square  foot  and  in 
some  cases  to  30  tons.  On  our  old  reservoirs  we  have  had 
llj  in.  of  ice.  If  that  were  pushing  against  the  side  of  the 
dam,  you  would  have  to  take  it  into  consideration  in  the  stability 
of  the  dam.  It  is  not  expected  that  we  shall  ever  have  this 
water  frozen.  We  have  within  six  miles  of  the  reservoir  two 
pools,  and  they  are  never  frozen  over.  The  only  ice  we  shall 
have  is  a  little  at  the  tail  and  sides  of  the  reservoir. 

Mr.  T.  F.  Harvey  :  I  agree  with  the  Author  that  a  large 
number  of  gauges  are  necessary.  I  think  that  the  substitution 
of  Staffordshire  blue  brick  for  dressed  stone  in  the  face  of  the 
dam  must  result  in  a  great  saving  of  money. 

A  hearty  vote  of  thanks  was  accorded  to  Mr.  Wyrill  for  his 
paper. 

Mr.  Wyrill  :  I  may  say  that  the  altitude  of  the  reservoir  at 
Swansea  is  618  ft.  above  the  sea  level;  the  altitude  of  this 
reservoir  is  1000  ft.  above  the  sea  level.  The  average  tempera- 
ture is  11^  degrees  lower  than  the  temperature  at  Swansea. 
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On  Friday,  the  14ih  of  July,  the  President  and  Members  visited 
and  inspected  the  Swansea  Corporation  Electricity  Works,  the 
Desiructor  Works,  where  the  Prettyjohn*s  machine  for  the  Tnaking  of 
hcUow  concrete  bwUding  blocks  was  seen  at  work,  and  the  new  police 
and  fire  staMan, 

The  Members  had  luncheon  together  at  the  Metropole  Hotel,  tlie 
President  {Mr.  A.  E,  Collins)  in  the  chair. 

In  the  afternoon  a  tour  was  made  of  the  tramway  system  oj 
the  Borough  in  cars  spedaUy  provided  by  the  Tramway  Company, 
A  visit  was  then  made  to  the  Works  of  the  Mannesm^nn  Tvhe 
Company,  The  whole  of  the  processes  of  manufacture  of  weldless 
steel  spigot  and  fauut  tvhes  were  followed  with  much  interest. 
On  returning  to  the  GuHdhcUl  the  papers  of  Mr,  G,  Bell  and 
Mr.  C.  A.  L,  Prusmann  were  discussed.  At  the  concltision  of  the 
discussion,  the  Mayor  {Alderman  W.  H.  Spring)  entertained  the 
members  to  tea,  and  later  a  visit  was  made  to  the  Mumbles  in 
special  cars  provided  by  the  Svjansea  and  Mumbles  Railway  and 
Pier  Company. 

On  Saturday,  the  loth  of  July,  tlte  Members  travelled  by 
special  train  to  Cray  to  inspect  the  new  reservoir  and  dam  which 
are  being  constructed  there  for  the  Swansea  Corporation.  On 
arrival  the  party  were  taken  on  board  a  contractor's  train  over  the 
extensive  works  which  are  in  progress.  The  Members  were  then 
entertained  to  luncheon,  the  Mayor  {Alderman  W.  H.  Spring) 
presiding,  after  which  Mr.    WyrUPs  paper  was  presented  and 
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August  26,  1905. 

Held  in  the  Town  Hall,  Ayr, 

A.  E.  Collins,  M.  Inst.  C.E.,  President,  in  the  Chair. 


The  Provost  (Mr.  W.  Allan)  received  the  Members,  and  offered 
them  a  hearty  welcome  to  Ayr. 

The  President,  on  behalf  of  the  Association,  thanked  the 
Provost  for  the  kind  welcome  he  had  given  them. 

Mr.  J.  Bryce  was  unanimously  re-elected  Hon.  Secretary 
for  the  Scottish  District. 

Scottish  By-Laws  Committee. 

Mr.  J  Bryce  :  Tlie  Committee  appointed  at  Glasgow  to 
revise  the  Scottish  by-laws  have  made  considerable  progress  in 
their  work.  We  have  had  several  meetings  on  the  subject,  and 
as  those  Scottish  Members  who  know  the  provisions  of  the 
Burgh  Police  (Scotland)  Act  of  1903  are  aware,  thirteen  distinct 
sections  of  by-laws  have  to  be  prepared.  It  is  perfectly  im- 
possible to  complete  our  work  in  one  year.  Drafts  have  been 
prepared  in  connection  with  the  following  sections :  buildings, 
house  drainage,  streets  and  footways,  light  and  ventilation, 
division  walls,  fences  and  boundaries,  and  the  inspection  of 
house  drainage.  The  work  still  to  be  done,  is  fire  prevention 
and  means  of  escape,  scaffolds,  barricades,  hoardings,  public 
stands  and  platforms.  Then,  when  we  have  these  drafts  pre- 
pared, we  have  got  the  whole  of  the  work  of  revision.  That 
will  be  a  considerable  work  in  itself,  and  it  is  difficult  to  state 
a  date  when  it  will  be  completed,  because  there  will  be  the 
individual  revision  of  each  draft,  and  then  there  will  be  the 
collective  revision  of  the  by-laws  as  a  whole.     I   should  not 
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forget  to  say  that  the  work,  and  cost  of  the  whole  thing,  will  be 
far  more  than  we  anticipated.  And  I  would  like  to  throw  out 
this  suggestion,  that  the  Scottish  burghs  should  contribute  to 
the  expense  of  this  work,  because  it  is  really  work  they  should 
do.  We  are  doing  it  for  them,  and  when  we  have  got  it  done, 
we  shall  be  able  to  say  to  the  burghs  of  Scotland,  "  here  is  a  set 
of  by-laws  you  can  adopt."  It  seems  to  me  that  we  ought  to 
decide  to-day  that  some  kind  of  circular  should  be  sent  to  the 
burghs  in  Scotland  asking  them  to  contribute  to  the  cost  of 
doing  this  work,  which  will  be  considerable.  We  cannot  expect 
Members  to  come  and  spend  two  and  three  days  at  a  time 
revising  these  by-laws  which  are  for  the  use  and  benefit  of  the 
authorities,  unless  some  of  their  expenses  are  paid. 

Mr.  F.  G.  Holmes  :  I  have  very  much  pleasure  in  seconding 
Mr.  Bryce's  proposal  that  circulars  be  issued  asking  the  Scottish 
burgh  Councils  to  contribute  to  the  cost  of  the  preparation  of 
by-laws  for  their  use.  By  the  1903  Act,  the  Town  Councils  of 
the  various  burghs  have  to  prepare  these  by-laws,  and  I  think 
it  will  be  much  better  if  the  surveyors  put  their  heads  together 
and  frame  by-laws  that  will  be  acceptable  to  the  whole  of 
the  burghs.  The  system  of  the  various  burghs  working  under 
difiTerent  by-laws  is  very  inconvenient  with  reference  to  buildings, 
drainage,  and  other  matters.  Plumbers  working  in  one  burgh 
have  to  work  under  certain  by-laws,  and  when  they  go  to  work 
in  another  burgh,  possibly  not  more  than  half  a  mile  away,  they 
have  to  work  under  diflerent  by-laws,  which  is  very  inconvenient. 
Therefore  uniformity  of  by-laws  in  all  the  burghs  would  be  a 
great  advantage.  The  contribution  would  be  quite  a  fair  charge 
against  the  burghs,  because  if  they  prepare  separate  by-laws, 
the  cost  would,  in  all  probability,  be  much  greater. 

The  President  :  I  quite  agree  with  the  proposition  which  has 
been  submitted  to  the  meeting.  In  England  we  have  experienced 
exactly  the  same  thing  in  connection  with  building  by-laws. 
Great  expense  has  been  incurred,  as  you  are  incurring  expense  iu 
Scotland,  and  having  regard  to  the  fact  that  the  benefits  accruing 
are  reaped  entirely  by  the  local  authorities,  they  ought  to  assist 
financially. 

The  proposition  was  unanimously  carried. 

The  President  then  welcomed  and  introduced  M.  Van  Lint, 
Waterworks  Engineer  of  Brussels,  to  the  meeting. 

The  President  said :  We  are  all  exceedingly  pleased  to  have 
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M.  Van  Lint  with  us  this  morning.  It  is  a  continuation  of  the 
efforts  which  have  been  made  to  establish  the  enterUe  cordiak 
between  this  country  and  our  Continental  friends.  The  estab- 
lishment of  this  proposed  Association  of  Municipal  Engineers  in 
the  French-speaking  countries  will  also  have  the  effect  of  unify- 
ing the  practice  of  municipal  engineering  in  those  countries. 
That  will  be  of  benefit  all  round,  and  will  insure  the  public 
getting  the  best  value  in  health  and  other  ways  for  the  money 
they  expend.  We  are  very  pleased  to  welcome  M.  Van  Lint  here 
to-day,  and  we  hope  there  will  be  most  friendly  relations  between 
our  own  Association  and  this  new  association  which  is  about  to 
be  formed. 

M.  Van  Lint  said :  It  is  with  great  pleasure  that  I  avail 
myself  of  the  opportunity  afforded  me,  to  greet  you  and  your 
powerful  Association.  It  is  not  altogether  in  a  private  or  indi- 
vidual capacity  that  I  address  you  to  day,  but  lather  as  the  repre- 
sentative and  one  of  the  founders  of  the  new  and  promising 
association  that  is  in  course  of  organisation  amongst  municipal 
engineers  of  French-speaking  countries — France,  Belgium, 
Switzerland,  and  the  Luxembourg. 

Your  own  Association,  gentlemen,  is  a  growth  of  many 
years,  and  your  organisation  permits  you  to  come  into  mutual 
contact  several  times  a  year,  thus  permitting  an  almost  con- 
tinuous exchange  of  ideas.  It  is  the  lack  of  any  organised 
society  of  the  kind  in  French-speaking  countries  that  has  debarred 
your  colleagues  across  the  channel  from  participating  in  that 
exchange  of  ideas  that  has  given  such  a  healthy  fillip  to  the 
development  of  British  knowledge  in  matters  hygienic.  Up  to 
the  present,  your  French-speaking  confreres  have  worked  inde- 
pendently of  one  another,  without  any  organised  medium  to 
serve  as  a  channel  for  ventilating  and  discussing  their  ideas. 
As  a  result  it  has  not  been  rare  to  find  hygienists  and  hydraulic 
engineers  at  loggerheads.  We  are  now,  however,  taking  pattern 
by  the  example  afforded  us  by  the  successful  associations  of  our 
English,  American,  and  German  brothers,  and  our  organisation 
has  already  received  the  support  of  a  large  number  of  medical 
ofl&cers  and  officials  of  government  and  other  public  departments. 
Municipal  officers  are  assisting  the  association  by  every  means 
in  their  power,  and  Monsieur  Casimir  P^rier,  former  President 
of  the  French  Eepublic,  has  been  pleased  to  accept  the  Honorary 
Presidency. 
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Our  funds  are  in  a  state  of  healthy  development,  and  our 
bank  account  already  boasts  of  a  credit  of  some  few  thousand 
firancs.  We  are  at  present  busily  engaged  in  the  work  of 
organisation,  and  I  take  advantage  of  the  present  occasion  to 
invite  you  to  assist  at  our  first  Congress,  which  is  to  be  held  in 
Paris  in  November  next. 

We  shall  be  only  too  pleased  to  enrol  corresponding  members, 
and  any  engineer  may  join  the  association.  Corresponding 
members,  apart  from  the  right  of  voting,  enjoy  all  the  privileges 
of  ordinary  members,  and  in  addition  to  assisting  at  our  annual 
congresses  and  excursions,  they  will  be  entitled  to  receive 
r^ularly  the  official  technical  journal  of  the  association — the 
"Technique  Sanitaire,"  which  will  prove  most  interesting  to 
them.  On  the  other  hand,  they  can  obtain,  on  application  to  our 
technical  bureau,  information  on  any  technical  subject  in  which 
they  are  interested.  We  hope  to  secure  for  the  members  taking 
part  in  our  congress,  the  usual  travelling  facilities  of  half-fiire 
tickets,  and  will  otherwise  do  all  in  our  power  to  make  their 
stay  in  Paris  a  pleasant  one. 

In  taking  leave  of  you  now,  it  remains  for  me  to  express  the 
hope  that  our  future  relations  will  be  of  a  friendly  nature,  based 
on  the  strong  foundations  of  mutual  kindred  interests,  and  that 
by  our  co-operation  we  shall  march  ahead  together  with  the 
common  object  of  the  protection  of  health  and  the  prolongation 
of  human  life. 
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By  JOHN  YOUNG,  Town  Surveyor,  Water  and 
Tramway  Engineer,  Ayr. 

History  and  Statistics  of  the  Burgh. 

The  town  of  Ayr  was  created  a  Royal  Burgh  by  Charter  of 
William  the  Lion  about  1202. 

From  the  earliest  times  Ayr  was  of  importance  as  a  port,  a 
military  centre,  and  a  place  of  commercial  activity.  The  history 
of  the  town  and  surrounding  district  is  rich  in  historical,  anti- 
quarian and  literary  associations,  of  which  its  inhabitants  are 
justly  proud.  Its  connection  with  Robert  Burns  has  gained  for 
it  a  world-wide  notice,  and  yearly  it  is  the  resort  of  large  num- 
bers of  tourists  and  visitors  from  many  lands. 

Ayr  proper  is  situated  on  the  south  bank  of  the  river  Ayr, 
Newton-on-Ayr  and  Wallacetown  are  situated  on  the  north 
bank,  and  were  separate  communities  until  1873,  when  the 
municipal  boundaries  were  extended  by  the  Ayr  Burgh  Act, 
1873,  to  include  Newton  and  Wallacetown.  The  boundaries 
of  the  burgh  were  further  extended  by  the  Ayr  Burgh  Act  of 
1885,  when  a  large  addition  was  made  to  the  area  of  the  town, 
which  now  extends  to  2001  acres. 

Ayr  stretches,  for  a  distance  of  about  three  miles,  along 
a  beautiful  bay  of  the  Firth  of  Clyde,  flanked  on  the 
south  by  the  Carrick  Hills,  with  the  Cumnock  Hills 
to  the  east.  The  subsoil  is  generally  sand  for  a  con- 
siderable depth,  with  occasional  areas  of  surface  clays, 
both  overlying  the  measures  of  the  Ayrshire  coalfield,  which 
outcrop  in  the  bed  of  the  river  Ayr.  The  river  Ayr  passes 
through  the  town  from  east  to  west,  has  an  average  breadth 
of  250  feet,  and  is  tidal  for  a  distance  of  three-quarters  of  a 
mile  within  the  burgh.  The  tide  rises  about  9  feet  at  the  old 
bridge.  The  river  Ayr  drains  a  large  tract  of  country,  and  con- 
siderable volumes  >f  water  are  discharged,  particularly  during 
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heavy  floods,  when  the  level  at  high  water  may  be  raised  by 
4  feet  above  the  normal.  The  last  great  flood  was  in  November 
1904. 

The  burgh  has  a  gentle  slope  towards  the  sea,  the  minimum 
and  maximum  levels  being  10  feet  O.D.  and  62  feet  O.D. 
respectively.  The  population  of  Ayr,  Newton,  and  Wallacetown 
amounted  at  1901  census  to  28,697.  At  the  present  time  it  is 
about  30,100.  The  gross  valuation  of  the  burgh  is  about 
197,000/. 

Ayr,  and  vicinity,  has  for  a  long  number  of  years  been  a 
popular  holiday  resort.  The  population  is  occasionally  increased 
by  anything  from  1000  to  8000  excursionists  in  one  day  during 
the  summer  months.  The  climate  of  the  town  is  very  mild  and 
healthy.  The  death  rate  for  last  year  was  18  per  1000.  The 
rainfall  is  about  38  inches  per  annum. 

Roads  and  Bridges. 

The  public  highways  and  streets  extend  to  37  miles,  of 
which  9  miles  are  main  thoroughfares,  classed  as  follows : — 

Streets  paved  with  granite  or  whinatone  setts  and 

cabee  and  Walker  and  Sons'  tar  macadam  . .  5*5  miles. 

Macadamised  streets       31*5      „ 

370 

The  net  cost  of  maintenance  only  of  the  roads  for  the  year 
ending  May  1904,  was  3288/.,  or  about  89/.  per  mile  of  the 
whole  streets,  paved  and  macadamised,  within  the  burgh. 

The  paved  streets  are  constructed  with  a  6-inch  thick  cement 
concrete  bed,  1-inch  sand  cushion,  and  3i-inch  to  4-inch  by 
6-inch  or  7-inch  deep  whinstone  setts  from  the  Ayrshire  quarries, 
or  with  4  inch  by  4-inch  granite  cubes  5  inches  deep,  grouted 
with  Portland  cement  and  sand,  1  to  3,  or  bituminous  pitch  and 
kiln-dried  stone  chips.  The  tar  macadam  laid  in  the  town  is 
by  the  firm  of  W.  G.  Walker  and  Sons,  of  Ayr.  This  material 
is  laid  in  three  coats  of  graded  sizes  directly  on  the  top  of  an 
ordinary  macadamised  road  and  thoroughly  rolled  down,  after 
an  application  of  each  coat  of  the  specially  prepared  materials. 
The  cost  of  4-inch  thick  tar  macadam  is  4^.  6^^.  per  superficial 
yard,  the  firm  giving  a  guaranteed  upkeep  for  ten  years,  with 
the  first  two  years*  free  upkeep,  and  at  the  rate  of  Sd.  per  square 
yard,  per  annum,  for  the  next  eight  years.     This  works  out  at  a 
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total  cost  of  6'6rf.  per  square  yard  for  the  ten  years,  or  about 
7 '  8d,  per  square  yard,  per  annum.  This  class  of  paving  is  very 
suitable  for  light  and  moderately  heavy  trafl&c.  It  is  rapidly 
laid,  with  very  little  inconvenience  to  traffic,  is  practically  noise- 
less, impervious,  and  easily  cleaned  and  kept  in  good  order, 
like  all  smooth  paving,  it  requires  to  be  sanded  during  frost, 
but  not  to  the  same  extent  as  asphalt.  In  a  recent  report  on 
the  paving  of  streets  in  the  burgh  the  Author  had  occasion  to 
go  very  carefully  into  the  initial  cost  and  annual  cost,  per  square 
yard,  of  different  classes  of  paving,  with  the  following  results, 
viz.: — 

Table  op  Ck)MPARATivB  Cost  of  Different  CLAnBS  op  Street  Paving. 


Description  of  Paving. 


iFlrtt  cotti      ^       ,„     ^ 

ofOoQ-         CottofContlnictlonand 

'  itnictlon  '  AI*inten«Doe  during  ▼«ri(»ii:j> 

persq.  '  period*,  per  «iii«re  y«nl 
yaid  V*f  annum. 


1.  Ordinary  maoadamiBing  with  S-inoh  thick  i      » 

foundation  and  maobine-broken  metal.      / : 

Ditto,  hand-broken  metal 4 

2.  Tar  macadjim  (Walker's)     15 


t.    d. 


Ditto,  with  foundation 


3.  National  asphalt  slab  pacing  on  concrete^ 
foundation j 


g  IrCost  quoted  for  com- 
\     parison  only. 

0      Ditto. 

n    ,i7*8d.  for  lOyears. 
^      \6*9(2.  for  20  years. 

P    ..    ^(lO'Sd.  for  10  years. 
^    ^      \  7-8d.  for  20  years. 


10 
16 


4.  Gompressed  asphalt, on  foundation 

I 

5.  Wood  paving  (Blaokbutt)  on  foundation   ..    ,16 

6.  Whinstone  setts  on  foundation 11 

I 

7.  Whinstone  cubes  on  foundation 8    6'   6 'Sci.  for  15  years. 


f.  ',/l».  2-44. for  10  years. 

"  \1».0-6A  for  20  years. 

0  '    U.  id,  for  12  years. 

0  I  •!».  6d,  for  12  yeard. 

«  '^/6-6(l.  for  10  years. 

*'  \8-4d.  for  20  years. 


*  These  flgnres  Include  for  maintenance  and  partial  or  entire  relaying  of  the  paving  during  the 
various  periods  sUted. 

The  private  streets  are  formed  in  accordance  with  a  standard 
specification  adopted  by  the  Corporation.  Where  these  streets 
are  not  made  up  by  the  frontagers,  the  Corporation  does  the 
work  under  the  powers  given  by  the  Burgh  Police  (Scotland) 
Acts,  1892  and  1903.     Part  II.  of  the  1903  Act  has  been 
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adopted  in  the  burgh,  and  the  width  of  streets  must  now  be 
60  feet  between  buildings,  with  40  feet  set  apart  for  carriageway 
and  footpaths. 

New  streets  are  formed  by  laying  down  a  foundation  of 
stones  8  inches  deep  hand  set  on  edge.  The  interstices  of  the 
stones  are  pinned  and  wedged  up  and  blinded  with  shivers  and 
thoroughly  rolled  with  the  steam  roller  to  the  cross  section ; 
2^- inch  hand  broken  blue  whinstone  metal  from  Parkthorn 
Quarry  is  then  laid  over  the  road  and  hard  rolled  in  until  the 
thickness  is  4  inches.  After  the  metal  has  been  well  set  and 
rolling  has  no  further  impression  on  it,  a  coating  of  clean  coarse 
gritty  sand  is  spread  over  the  metalling,  and  watering,  grouting, 
brushing  and  rolling  are  continued  until  a  hard  smooth  surface 
is  obtained.  After  this  work  is  finished  a  good  coating  of  whin- 
stone  chips,  from  the  stonebreaker,  is  spread  over  the  road,  as 
it  is  found  that  this  prevents  the  loose  stones  from  rising,  and 
in  process  of  time  the  chips  work  into  the  interstices  of  the 
metaUing  and  make  a  very  smooth  surface. 

The  kerbing  laid  is  of  whinstone  or  Irish  granite,  6  inches 
by  12  inches  if  laid  on  edge,  and  12  inches  by  8  inches  if  laid 
on  flat.  The  water  channels  are  set  on  6  inches  of  bottoming, 
and  formed  with  whinstone  setts,  21  inches  broad,  having  the 
joints  at  right  angles  to  the  kerbing,  and  grouted  with  Portland 
cement  and  sand  1  to  3.  Portland  cement  concrete  water 
channels  14  inches  broad  by  7^  inches  deep,  having  a  1^-iuch 
deep  hollowed  upper  surface,  faced  1^  inches  thick  on  top  with 
granolithic,  have  also  been  largely  used.  These  are  laid  on 
6  inches  of  bottoming  in  9  feet  lengths  in  situ,  and  make  a 
most  satisfactory  water  channel.  The  gullies  are  of  strong 
glazed  fire-clay,  18  inches  diameter,  and  27  inches  deep,  with 
trap  and  cleaning  eye  all  in  one  piece,  kept  well  up  to  the  top 
so  &s  to  leave  good  space  for  the  interception  of  road  grit.  The 
gratings  are  of  the  usual  movable  cast-irou  pattern,  in  frames 
bedded  to  the  top  of  the  gullies.  The  cost  of  forming  a  24-foot 
macadamised  carriageway,  with  causewayed  water  channels,  and 
6  inch  by  12  inch  granite  kerbing,  including  gullies,  branch 
drains,  and  all  other  incidental  work,  is  7^.  per  lineal  foot  of 
frontage.  If  formed  with  concrete  water  channels,  the  cost  is 
6s.  3d,  per  Uneal  foot  of  frontage.  It  may  also  be  stated  t  hat 
the  Corporation  charge  5  per  cent  for  engineering  expenses,  and 
H  percent,  for  collection  on  the  total  cost  of  private  street  works. 
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Footways  of  public  and  private  streets  are  made  up  with 
Arbroath  and  Caithness  flagging,  Portland  cement  concrete  and 
Messrs.  Walker  and  Sons*  tar  macadam,  the  cost  being  9s., 
3s.  8rf.,  and  2.9.  6d.  {2s.  4d.  if  over  100  square  yards)  per  square 
yard  respectively.  The  main  thoroughfares  are  mostly  of 
flagging  and  concrete.  In  the  side  and  suburban  streets  tar 
macadam  is  extensively  employed  in  the  making  of  the  foot- 
paths. When  this  paving  becomes  worn  through  the  upper 
coat,  it  can  be  recoated  at  a  cost  of  Is.  3d.  per  square  yard,  and 
where  only  slightly  worn  it  is  tarred  and  dusted  with  dried 
limestone  at  a  cost  of  3d.  per  square  yard.  This  work  can  be 
rapidly  executed  without  interfering  with  foot  traffic. 

The  Author  has  gone  somewhat  into  detail  in  regard  to  the 
cost  of  formation  of  private  streets  and  footways,  so  that  the 
Members  may  give  comparative  figures  for  the  relative  costs  of 
these  works  in  their  own  burghs. 

Bridges. 

The  river  Ayr  is  spanned  by  six  bridges  within  a  distance 
of  three-quarters  of  a  mile.  The  principal  road-traffic  bridge 
is  the  New  Bridge,  built  in  1879  to  replace  the  former  bridge, 
erected  in  1788.  It  is  88  yards  in  length  by  60  feet  in  width, 
and  constructed  with  red  sandstone  piers  and  spandril  walls, 
and  granite  arches  and  parapets.  There  are  five  spans,  of 
43  feet  to  48  feet  each.  The  bridge  is  of  very  heavy  propor- 
tions, massive  in  design,  and  cost  15,000/.  The  engineers  were 
Messrs.  Blyth  and  Cunningham.  The  Victoria  Bridge,  opened 
in  1898,  was  designed  and  carried  out  by  Mr.  John  Eaglesham, 
late  town  surveyor,  at  a  cost  of  9500/.  It  is  70  yards  long  and 
38  feet  wide.  It  consists  of  sandstone  piers,  with  three  steel 
arched-rib  spans  supporting  a  steel  trough-decking  for  the  road- 
way. The  spandrils  and  parapets  are  of  ornamental  design,  in 
cast-iron  work.  The  roadway  and  footpaths  of  this  bridge  are 
formed  with  Walker's  tar  macadam,  with  granite  kerbings.  Two 
bridges  carry  the  railway  traffic ;  the  one  at  the  harbour,  being 
for  goods  only,  is  of  steel  construction,  and  the  other  to  the 
passenger  station  is  a  stone  structure  of  great  strength.  This 
latter  bridge  has  a  narrow  footbridge  overhung  on  the  west  sida 

Of  the  two  footbridges,  Turner's  bridge  is  a  light  and  elegant 
steel   structure,  also  on  the  arched-rib  principle — gifted  to  the 
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town  by  A.  M.  Turner,  Esq.,  of  Ayr,  and  erected  by  him  from 
the  designs  of  Messrs.  J.  and  H.  V.  Eaglesham,  C.E.,  Ayr,  at  a 
cost  of  about  3000/.  The  other  footbrid«i;e  is  the  Auld  Brig  of 
Ayr,  which  has  recently  had  a  large  degree  of  attention  drawn 
to  it  from  all  parts  of  the  world  on  account  of  the  proposal  to 
take  down  and  rebuild  it  The  history,  liistorical  and  literary 
associations  of  the  Auld  Brig,  together  with  the  peculiarities  in 
its  construction,  and  a  description  of  its  defects,  would  require  a 
paper  of  itself.  Originally  erected  in  the  fifteenth  century,  it  is 
a  splendid  example  of  the  constructive  skill  of  the  period.  It 
now  presents  a  structure  of  venerable  charm  and  unique  value 
from  an  antiquarian  standpoint.  It  has  been  immortalised  in 
Bums's  poem,  "  The  Brigs  of  Ayr."  The  Town  Council  found  it 
necessary,  acting  on  the  advice  of  Mr.  B.  Hall  Blyth,  M.Inst.C.E., 
to  close  the  bridge  temporarily  last  summer,  and  the  Author 
was  instructed  to  put  in  timber  centering  and  supports,  to 
obviate  any  risks  of  a  sudden  collapse.  This  work,  as  well  as 
the  condition  of  the  bridge,  tlie  Members  will  have  an  oppor- 
tunity of  examining  for  themselves.  Many  years  ago  Mr. 
Templeton,  watchmaker,  Ayr,  left  the  whole  of  his  estate — at 
the  expiry  of  certain  life-rents — for  the  rebuilding  of  the  bridge. 
The  amount  available  for  this  purpose  is  about  11,000/.  The 
Town  Council,  after  very  careful  considemtion  of  detailed  rc- 
poits  from  Mr.  James  A.  Morris,  F.RI.B.A.,  architect,  Ayr, 
Mr.  John  Eaglesham,  C.E.,  and  the  town  surveyor,  submitted 
these  to  the  final  examination  of  Mr.  B.  Hall  Blyth,  M.Inst. C.E., 
and  Sir  William  Airol,  M.P.  Acting  on  the  recommendations 
of  these  gentlemen,  who — with  the  exception  of  Mr.  Morris — 
were  in  favour  of  rebuilding  the  bridge,  the  Author  is  presently 
preparing  plans  and  specifications  for  the  taking  down  and 
rebuilding  of  the  bridge.  The  main  idea  is  to  produce  an 
exact  replica  of  the  old  bridge,  using  the  present  materials — as 
far  as  they  can  be  introduced  in  the  new  structure — in  the  same 
situation  as  they  formerly  were  in  the  original  bridge.  This 
task  is  no  light  one,  as  the  exact  position  of  every  stone  in 
the  bridge  will  have  to  be  ascertained,  and  great  care  exercised 
in  replacing  it  in  its  proper  position.  The  foundations  of  the 
piers,  which  rest  on  oak  cradles,  are  presently  several  feet  above 
the  river  bed,  and  new  foundations  will  be  put  in  at  a  depth  of 
about  8  feet  lower.  It  is  proposed  to  utilise  the  present  center- 
ing in  the  reconstruction  of  the  bridge.     A  temporary   foot- 
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bridge  will  be  constructed  for  the  convenience  of  the  public 
during  the  rebuilding. 

Strket  Lighting. 

The  streets  ai-e  lighted  by  120  electric  arc  lamps,  174  electric 
incandescent  lamps,  and  290  gas  lamps.  The  cost  of  the  arc 
lamps  of  2000-c.p.  is  27/.  per  annum,  of  the  16-c.p.  incandescent 
electric  lamps  21.  10s.  per  annum,  and  of  the  ordinary  3J  cubic 
feet  per  hour  gas  lamps  395.  each  per  annum,  which  in- 
cludes renewal  of  carbons,  burners,  globes,  lamps,  trimming, 
lighting,  and  extinguishing.  The  electric  energy  is  supplied 
from  the  Corpoi-ation  electricity  works.  The  price  paid  for 
electric  current  for  lighting  is  2d.  per  unit  and  that  for  gas 
is  3s.  Ad.  per  1000  cubic  feet.  The  lighting  hours  per  annum 
are  3050.  No  lamps  are  lighted  for  two  months  in  the  summer, 
with  the  exception  of  a  few  arc  and  gas  lamps  at  important 
centres  in  the  town.  The  total  cost  per  annum  for  street  light- 
ing in  Ayr  is  5059/.  With  the  view  of  testing  the  advantages 
of  incandescent  gas  lighting,  three  streets  have  been  recently 
fitted  up  with  Welsbach  and  other  types  of  lamps.  The  results 
are  being  carefully  tested  and  records  kept  for  comparison. 

Refuse  Disposal  Works. 

The  work  of  scavenging,  cleansing,  and  refuse  collection  is 
done  by  the  Sanitary  Department,  under  the  charge  of  Mr.  E. 
Adam,  Inspector  of  Cleansing.  The  street  sweepings  and  house 
refuse  were  formerly  tipped  into  a  quarry  within  the  burgh,  but 
on  this  being  filled  up  about  two  years  ago  other  means  of  dis- 
posal had  to  be  found.  As  no  places,  within  a  reasonable  distance 
of  the  burgh,  could  be  obtained,  the  Town  Council  decided,  after 
careful  inquiry,  to  erect  a  destructor  on  a  site  adjoining  the 
Corporation  electricity  works  in  Mill  Street  The  site  of  the 
works,  although  very  limited  in  area,  is  very  central  and  low- 
lying,  which  permits  of  the  carting  being  all  down  hill.  It 
further  adjoins  the  electricity  works,  where  the  steam  raised  by 
the  destructor  boiler  is  utilised.  The  buildings  are  of  a  plain 
and  substantial  character  arranged  in  two  levels,  the  lower  being 
the  furnace  floor  level  and  the  upper  being  the  tipping  platform 
level,  which  is  practically  at  the  same  level  as  the  adjoining 
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street,  and  is  connected  therewith  by  a  bridged  roadway.  On 
the  lower,  or  furnace,  floor  a  Meldrum's  "  Simplex  "  Regenera- 
tive Befnse  Destructor  of  six  grates,  arranged  in  one  unit  of  four 
grates  and  one  unit  of  two  grates,  with  space  left  for  extension 
to  four  grates.  The  grates  have  an  area  of  25  square  feet  each, 
and  can  consume  12  tons  of  refuse  per  24  hours.  The  furnaces 
are  in  continuous  grates,  but  the  ashpits  below  have  division 
walls  for  the  purpose  of  regulating  the  forced  draught  to  each 
grate  as  desired.  Under  the  ashpits  are  the  flues  for  the  hot  air 
used  in  combustion,  which  is  sucked  into  the  ashpit  space  and 
forced  under  the  fire  grates  by  Meldrum's  patent  forced  draught 
apparatus,  consisting  of  steam  jets  and  trumpet  mouthed  blowers 
— two  to  each  ashpit.  The  waste  gases  after  passing  the  boiler 
are  passed  through  a  stack  of  pipes  known  as  the  regenerator. 
As  the  whole  of  the  air  for  combustion  must  pass  around  the 
highly  heated  pipes  it  arrives  at  the  blowers  considerably  in- 
creased in  temperature.  This  aids  greatly  in  the  combustion  of 
the  refuse  and  the  promotion  of  flame  in  the  furnaces.  Between 
the  two  units  of  the  destructor  grates  are  placed  main  flues, 
both  leading  meantime  to  the  boiler,  also  a  by-pass  flue  direct 
to  the  chimney  for  use  when  the  boiler  is  not  working.  The 
boiler  is  of  the  Babcock  and  Wilcox  water  tube  type,  and  has  a 
heating  surface  of  2852  square  feet  and  a  working  pressure  of 
200  lb.  per  square  inch.  The  main  steam  pipe  is  7  inches  in 
diameter,  and  is  connected  to  the  main  pipe  in  the  electricity 
works  through  a  reducing  valve  so  as  to  deliver  the  steam  at 
140  lb.  constant  pressure.  The  boiler  setting  is  provideii  with 
ample  dust  pits  and  several  access  manholes  for  the  cleaning. 
The  dampers  in  the  main  flues  are  of  fire-bricks  set  into  cast- 
iron  frames,  and  are  operated  by  windlass  gearing.  The  whole 
of  the  destructor  furnaces,  flues  and  boiler  setting  are  very 
strongly  built  and  bound  together  by  an  elaborate  system  of 
channel-iron  stays  and  tie-bars.  The  furnaces,  etc.,  are  faced 
oatside  with  pressed  red  facing  bricks  and  lined  throughout  with 
the  best  Glenboig  firebricks.  The  linings  of  walls  and  arches 
are  set  on  cast-iron  lintels  and  skewbacks,  so  that  they  can  be 
repaired  without  disturbing  the  other  brickwork. 

The  refuse  is  tipped  directly  from  the  carts  into  two  large 
hoppers  in  the  tipping  platform  above.  It  falls  down  on  to  the 
shovelling  sills  on  the  furnace  floor  level,  and  is  thrown  into 
the  fiimaee  by  hand  shovelling  on  the  front  feed  principle. 
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After  remaining  on  the  furnace  from  IJ  to  2  hours — during 
which  time  the  refuse  is  broken  up  and  new  applications  of 
refuse  added — it  is  allowed  to  bum  off  and  clinker  into  a  large 
caked  mass,  which  is  then  broken  up  with  slicing  bars,  drawn 
out  of  the  furnace  into  a  wheelbarrow,  and  deposited  in  the 
yard  to  cool.  An  overhead  railway  running  along  the  fix)nt  of 
the  furnaces  and  thence  to  the  yard,  with  side-tipping  buckets, 
has  been  provided  for  the  removal  of  the  hot  clinker.  The 
workmen,  however,  prefer  to  use  wheelbarrows  for  this  work 
A  **Berryman"  feed- water  heater,  *' Worthington "  horizontal 
feed  pump,  cast-iron  water  storage  tank  of  1000  gallons  capacity, 
and  water  meter,  with  the  necessary  duplicate  supply  and  de- 
livery piping,  valves,  injector,  etc.,  have  been  provided  in  con- 
nection with  the  boiler.  An  auxiliary  pump  has  also  been 
provided  for  utilising  the  river  water  for  boiler  feeding  at  a 
future  time. 

Special  attention  may  be  directed  to  the  chimney,  which  is 
built  on  the  "Alphons  Custodis"  principle.  The  height  is 
120  feet  from  ground  level,  with  square  pedestal  and  circular 
shaft,  8  feet  diameter  at  base,  and  5  feet  6  inches  diameter  at 
top  internally.  The  circular  shaft  is  built  with  specially  made 
radiated  bricks,  perforated  with  holes  through  the  beds.  The 
chimney  is  lined  from  bottom  to  top  with  4-inch  thick  fire 
bricks,  leaving  a  1 J  inch  space  between  lining  and  outer  wall 
The  lining  is  carried  on  corbels  projecting  from  the  outer  wall, 
and  is  built  in  stages  of  16  feet  each  in  height,  with  a  space 
left  for  expansion  at  the  top  of  each  stage.  This  method  of 
construction  permits  of  the  internal  lining  being  renewed  at 
any  height  without  disturbing  the  work  above,  as  would  be  the 
case  with  an  independent  inside  chimney  Uning.  It  is  further 
claimed  that  there  is  greater  economy  in  materials,  a  laiger 
area  obtained,  and  additional  stability  given  to  the  chimney  walL 

The  clinker  crushing  plant  consists  of  a  breaker,  bucket, 
elevator,  and  inclined  revolving  screens.  The  capacity  of  the 
plant  is  gusuranteed  at  3  tons  of  clinker  crushed  and  screened 
per  hour,  the  sizes  made  being  -^  inch,  J  inch,  and  1  inch  from 
the  3  screens,  and  "  tailings  "  from  2  inches  to  2  J  inches  from 
the  end  of  the  screen.  With  the  exception  of  the  fine  stuff 
and  dust  which  comes  through  the  ^  inch  screen,  the  material 
is  very  clean,  and  has  a  ready  sale  in  the  town.  The  price 
obtained  is  Is.  6d.  per  ton  at  the  works. 
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From  a  test  made,  the  proportions  of  the  different  sizes  are 
as  follows : — 

tons  ewt.qn. 

A-ineh  screen 0    18    2 

i-inch       „  3    19    8 

l-inch      , 2    10    0 

''TaUinge'*  from  2  inches  to  2^  inches 3    18    0 

Total 11      11 

An  8-feet  diameter  mortar  mill  and  gearing  has  been  pro- 
vided, in  which  the  crushed  clinker  and  lime  are  ground  up 
together,  producing  a  very  strong  mortar.  Very  little  demand 
for  the  mortar  has  yet  been  made  by  builders.  The  clinker 
eroshing  plant  and  mortar  mill,  with  the  shafting  and  gearing 
in  connection,  aro  driven  by  a  25  E.H.P.  motor  by  Bruce 
Peebles  and  Co.,  the  electrical  energy  being  obtained  from  the 
electricity  works. 

The  only  other  buildings  in  connection  with  the  destructor 
are  the  motor  room,  lime  shed,  the  covered-in  clinker  yard,  and 
the  office  and  weighing  machine  at  the  entrance  to  the  works. 

Mention  may  also  be  made  of  the  men's  mess  room,  dressing- 
room,  bath-room  and  lavatories,  in  a  separate  building  at  one 
side  of  the  yard.  This  has  proved  a  very  useful  adjunct,  being 
much  appreciated  by  the  workmen. 

The  destructor  is  worked  sixteen  hours  per  day,  in  shifts 
of  eight  hours  each,  and  for  six  days  in  the  week.  Every 
alternate  Sunday  the  flues  aro  cleaned  and  the  plant  over- 
hauled. The  staff  consists  of  two  foremen  (who  also  act  as 
boiler  attendants  in  shifts),  six  stokers,  one  man  for  clinker 
crashing,  and  one  clerk.  The  average  cost  of  consuming  the 
refuse  is  I5.  Id.  per  ton,  which  includes  labour  and  tools. 

The  amount  of  house,  shop,  and  other  miscellaneous  refuse 
received  at  the  destructor  works  in  Ayr  averages  about  tliirty- 
two  tons  per  day. 

A  test  of  the  destructor  plant  under  the  ordinary  working 
conditions  is  shown  on  pp.  86  and  87. 

The  cost  of  the  works  is  as  follows : — 

£ 

BoildinxB 4,450 

Destmotor,  plant  and  machinery 5,598 

Ohimney 706 

Total      £10,754 

g3 
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Waterworks. 

The  original  waterworks  of  Ayr  were  constructed  in  1855, 
and  acquired  by  the  Corporation  from  the  Ayr  Water  Company 
under  the  Ayr  Corporation  Act  of  1873.  This  supply  was 
derived  principally  from  springs  on  the  Milton  and  Grange 
farms,  about  8  miles  to  the  south  of  Ayr.  The  spring- water 
was  impounded  in  two  reservoirs  at  Carcluie,  about  5  nules 
from  Ayr.  In  1885  the  Corporation  found  it  necessary  to  obtain 
parliamentary  powers  for  additional  water  supply,  and  were 
successful  in  bringing  into  the  burgh,  in  1887,  the  present 
supply  from  Loch  Finlas,  which  is  distant  about  25  miles  from 
Ayr,  and  at  an  elevation  of  850  feet  above  sea-leveL  By  the 
construction  of  a  low  embankment  and  waste  weir  at  Loch 
Finlas,  a  storage  capacity,  when  full,  of  347,000,000  gallons  has 
been  obtained.  The  supply  is  brought  from  the  loch  to  the 
filters  at  Knockjarder,  a  distance  of  19  miles,  by  18-inch 
diameter  fire-clay  pipes  for  a  distance  of  2  miles,  and  there- 
after by  a  cast-iron  main  supply  pipe  16  inches,  15  inches,  and 
14  inches  in  diameter,  mostly  laid  along  the  public  roads.  The 
water  is  filtered  by  six  open  sand  filters,  and  stored  in  two 
clear  water  tanks  at  Knockjarder  filter  works,  about  5  miles 
to  the  south  of  Ayr,  and  at  an  elevation  of  290  feet  O.D.,  which 
is  the  initial  head  of  water  on  the  town  mains.  On  account  of 
the  expansion  of  the  water  district,  the  great  growth  of  building 
within  the  burgh,  and  the  extensive  introduction  of  sanitary 
appliances  into  the  houses,  the  water  supply  became  taxed  to  its 
utmost  limits. 

In  August  1899,  the  Corporation  obtained  powers  under  the 
Ayr  Burgh  Act,  1899,  to  supplement  the  water  supply  to  the 
burgh  and  district  by  the  pumping  of  the  water  in  the  Carcluie 
reservoirs  to  Knockjarder,  and  the  construction  of  a  service 
reservoir  there,  together  with  all  other  necessary  works. 

Extension  of  Water  Supply. 

Under  this  scheme  the  old  waterworks  at  Milton,  Grange, 
and  Carcluie,  belonging  to  the  Corporation — ^which  have  prac- 
tically been  out  of  use  for  17  years — are  now  utilised. 

The  water  presently  discharging  into  the  Carcluie  reservoirs 
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comes  from  the  springs  and  "  St.  Helen's  Well "  on  Milton  Farm. 
No  water  is  meantime  taken  from  the  reservoir  or  springs  on 
Griange  Farm. 

The  storage  capacity  of  the  reservoirs  at  Carcluie  is  as 
follows : — 

Oarclnie  FMervoir  No.  1 13,000,000  galions. 

„  ^        No.  2 21,000,000     „ 

Total  fionge  oapaoity 34,000,000     „ 

The  water  to  be  pumped  is  mostly  taken  from  Carcluie 
reservoir  No.  2. 

The  eastern  embankment  of  this  reservoir  has  been  recon- 
structed, and  the  slope  repitched  with  stone. 

The  two  reservoirs  have  been  connected  by  forming  a  junc- 
tion between  the  two  original  outlet  pipes.  This  allows  of  the 
upper  10^  feet  of  water  (amounting  to  about  7  million  gallons) 
of  reservoir  No.  1  being  run  into  reservoir  No.  2.  The  total 
quantity  available  for  pumping  to  Knockjarder  is  thus  : — 

Frran  Gaiolaie  reeenroir  No.  2        18,000,000  gallons. 

„  „        No.  1         7,000,000      „ 

Total  available  for  pumping 25,000,000      „ 

Supposing  both  reservoirs  to  be  full,  and  no  water  allowed 
to  enter  them,  it  will  take  the  pumping  machinery  33  working 
days,  of  10  hours  each,  to  empty  the  reservoirs  down  to  the  level 
of  the  outlet  pipe. 

The  water  is  conveyed  from  Carcluie  reservoir  No.  2  to  the 
well  at  the  pumping  station  by  a  2-feet  diameter  conduit,  313 
yards  in  length,  partly  formed  of  fireclay  pipes  encased  in  con- 
crete and  partly  of  cast-iron  pipes. 

The  pump  well,  situated  immediately  outside  the  engine 
room  of  the  pumping  station,  and  constructed  of  steel,  is  5  feet 
in  diameter  and  22  feet  6  inches  deep.  The  water  in  the  pump 
well  is  regulated  to  stand  at  the  same  level  as  that  in  the 
reservoir. 

The  pumping  station  occupies  a  triangular  piece  of  ground 
adjoining  the  railway,  and  comprises  an  engine-room  (50  feet  by 
23  feet)  and  a  boiler-house,  coal-store  and  workshop  (34  feet  by 
19  feet).  Space  has  been  left  for  the  addition  of  another  boiler. 
The  chimney  is  3  feet  6  inches  in  diameter  inside  and  90  feet  in 
height. 
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The  boiler  is  of  the  Babcock  and  Wilcox  water  tube  type, 
having  735  square  feet  of  heating  surface,  and  capable  of 
evaporating  2200  lb.  of  water  per  hour  into  steam  at  a  pressure 
of  100  lb.  per  square  inch.  A  Holden  and  Brook's  water 
injector  and  a  Worthington  steam  pump  feed  the  water  into 
the  boiler  from  the  tank,  which  contains  2000  gallons. 

The  steam  engines  and  pumps  are  35  feet  long  and  11  feet 
broad,  measured  over  the  bed  plates. 

The  engines  are  of  the  horizontal,  cross  compound,  surface 
condensing  type.  The  cylinders  are  set  parallel,  with  the  pumps 
behind,  and  the  shafts  directly  coupled  thereto.  The  main 
cranks  are  set  at  right  angles,  and  the  working  stroke  is  3  feet. 
The  engines  and  pumps  are  so  arranged  that  either  side  of  the 
engine  can  be  worked  independently,  also  condensing  or  non- 
condensing.  The  valve  gearing  is  of  the  Meyer  adjustable  cut- 
off type,  and  the  Pickering  governor  is  driven  by  double  belts 
off  the  main  shaft.  The  Edwards  air  pump  is  operated  by  a  bell 
crank  from  the  high  pressure  crosshead.  The  condenser  is 
7  feet  8  inches  long  and  2  feet  6  inches  in  diameter,  and  con- 
tains 85  one-inch  brass  tubes.  The  pumped  water  passes 
through  the  condenser. 

The  two  horizontal,  double-acting  pumps  are  lOJ  inches  in 
diameter,  with  a  working  stroke  of  3  feet,  and  are  brass-lined 
throughout.  The  suction  and  delivery  valves  are  of  gun  metal, 
double-lift,  annular  ring  type. 

The  16-inch  diameter  main  suction  pipe  is  fitted  with  a  foot 
valve,  strainer,  and  charging  pipe. 

The  delivery  pipe  conveying  the  water  to  the  new  reservoir 
at  Knockjarder  is  16  inches  in  diameter  and  1480  yards  in 
length.  It  is  fitted  with  an  air  vessel,  relief,  reflux,  and  stop- 
valves,  emptying-pipe,  etc. 

The  dimensions  of  the  principal  parts  of  the  engines  and 
pumping  machinery  axe  as  follows : — 

Steam  pressure— 100  lb.  per  Eqaare  inch. 

Uigh-pressure  cTlinder — 15  inches  diameter. 

Low-pressure  cylinder — 26  inches  diameter. 

Working  stroke — 3  feet. 

Speed  (maximum)—  35  revolutions  per  minute. 

Fly-wheel — 12  feet  diameter ;  weight  7  tons. 

Main  suction  pipe — 16  inches  diameter. 

Main  delivery  pipe— 16  inches  diameter. 

Branch  suction  and  delivery  pipes  at  pumps — 10  inches  diameter. 

Air  vessel — 9  feet  high,  2  feet  diameter. 

Edwards  air  pump— 12  inches  diameter,  15-inob  stroke. 
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The  engine  and  pumping  machinery  is  rated  for  lifting 
19  feet  and  delivering,  in  10  hours,  750,000  gallons  of  water 
raised  170  feet  and  discharged  into  the  gauge  well  at  the  new 
service  reservoir  at  Ejiockjarder. 

The  following  are  the  relative  levels  above  O.D.  of  the 
Carcluie  reservoirs,  pumping  station,  and  new  service  reservoir 
at  Knockjarder : — 

O.D. 

Top  water  level  of  Caicluie  reservoir,  No.  1        ..      ..  145*0  feet. 

No.  2        ..      ..  154-5    „ 

Level  of  outlet  pipe  to  pump  well 184*5    „ 

Level  of  bottom  of  pump  well        132*5    „ 

Engine  room,  floor  level 157*0    „ 

Level  of  gauge  plate  at  new  service   reservoir  at 

Knockjarder 313*5    „ 

Top  water  level  of  ditto 312*5    „ 

Level  of  bottom  of  ditto  (average) 296*5    „ 

Level  of  cope  of  filters     291*5    „ 

The  two  cottages  adjoining  the  pumping  station,  each  con- 
taining 3  rooms,  scullery,  washing-house  and  other  conveniences, 
are  occupied  by  the  engineer  and  the  water  inspector  of  the 
district. 


New  Service  Eeservoir  at  Knockjarder. 

The  construction  of  a  service  reservoir  at  Knockjarder  has 
long  been  found  necessary,  as  the  main  source  of  water  supply 
(Loch  Finlas)  is  about  17  miles  distant.  The  new  reservoir  will 
store  3  days'  supply  for  the  burgh  and  district,  and  obviate  all 
risk  to  consumers  through  accident  to  the  piping  from  the  loch. 

The  service  reservoir  is  300  feet  in  diameter,  and  averages 
17  feet  6  inches  deep,  and  contains,  when  full,  about  7  million 
gallons.  It  is  divided  in  the  centre  by  a  cross  wall  10  feet  high, 
which  enables  the  reservoir  to  be  periodically  cleaned  out  and 
still  retain  one  day's  supply  on  hand.  The  floor  of  the  reservoir 
is  of  cement  concrete,  and  the  walls  are  of  brick  in  cement  faced 
with  brown  glazed  bricks.  The  wall  is  finished  with  stone 
coping  and  iron  railing.  The  floor  and  walls  are  made  water- 
tight by  a  thick  layer  of  clay  puddle.  Embankments  have  been 
formed  round  the  reservoir  with  the  material  excavated  from 
the  site  of  same.  The  reservoir  site  and  adjacent  ground, 
extending  to  about  5  acres,  is  enclosed  with  a  stone  wall  and 
ateel  pale  fencing. 
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The  water  supply  to  the  service  reservoir  enters  two  inlet 
wells  situated  at  the  south  side.  Loch  Finlas  water  is  dis- 
charged into  one  of  the  wells,  and  the  pumped  water  &om 
Carcluie  into  the  other.  These  waters  pass  over  3  feet  gauge- 
plates  for  measurement — the  quantities  being  registered  by 
automatic  indicators.  After  leaving  the  inlet  wells,  the  waters 
fall  into  a  mixing  chamber,  and  finally  run  into  the  reservoir. 
Sluices  are  provided  for  diverting  the  flow  into  either  division 
of  the  tank. 

The  water  from  Loch  Finlas  is  very  soft,  brown  in  colour, 
and  contains  peaty  and  suspended  matter.  Carcluie  water  is 
moderately  hard,  derived  firom  springs,  and  consequently  very 
clear.  The  mixture  of  the  two  waters,  subsidence  of  the  peaty 
and  suspended  matter,  and  aeration  in  the  service  reservoir,  have 
a  beneficial  effect,  and  render  the  subsequent  filtration  more 
rapid  and  effectual.  The  water  is  drawn  off  through  2  floating 
arm  pipes,  which  decant  the  water  6  inches  below  the  surface, 
thus  ensuring  only  the  purest  water  being  passed  on  to  the 
filters. 

The  water  is  conveyed  to  the  6  filters,  or  to  the  2  clear- 
water  tanks,  by  2  cast-iron  pipes,  partly  16  inches  and  partly 
12  inches  in  diameter.  These  pipes  are  controlled  by  valves  at 
the  outlet  well,  which  is  also  provided  with  overflow  weirs  and 
a  drain  18  inches  in  diameter. 

A  new  screening  apparatus  has  been  fitted  up  in  the  pres- 
sure regulating  well.  The  main  supply  pipes  have  also  been 
fitted  with  by-pass  pipes  so  as  to  allow  of  this  well  being 
emptied  for  cleaning  and  repairs. 

A  new  main  water  supply  pipe  about  5^  miles  in  length, 
partly  15  inches  and  partly  12  inches  in  diameter,  has  also  been 
laid  from  the  filters  to  Whitletts  Eoad  for  the  supply  of  the 
high-level  districts  of  CastlehiU,  Craigie,  Hawkhill,  and  Whit- 
letts. 

The  whole  of  the* extension  works  have  been  carried  out 
under  10  different  contracts,  from  the  Author's  designs,  at  a 
total  cost  of  about  37,000/. 

The  daily  supply  delivered  to  the  burgh  and  water  district 
is  about  2^  million  gallons.  Besides  the  supply  to  the  burgh 
and  outlying  districts  large  quantities  of  water  are  supplied  to 
institutions,  railways,  shipping,  public  works,  estates,  etc.  The 
annual  revenue  is  about  9200/.,  and  the  present  water  rate 
within  the  burgh  is  lOd.  per  /.  on  rental. 
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The  Corporation  has  water  by-laws,  approved  by  the  sheriff 
in  1900,  which  provide — among  the  other  usual  conditions — 
that  all  fittings  must  be  tested  and  stamped  by  the  water 
department  before  being  used. 

Sewerage. 

After  an  exhaustive  examination  of  the  condition  of  the  old 
sewerage  of  the  burgh,  Mr.  John  Eaglesham,  C.E.,  the  Author's 
predecessor,  submitted  a  detailed  report  to  the  Town  Council 
in  1895,  recommending  the  reconstruction  of  the  entire  sewerage 
system  on  modern  principles.  This  new  scheme  was  adopted 
by  the  Town  Council,  and  has  been  designed  and  carried  out  by 
Messrs.  J.  and  H.  V.  Eaglesham,  C.E.,  Ayr.  The  work  has 
been  going  on  for  the  past  nine  years,  and,  at  the  present  time, 
the  final  stage  of  this  important  work  is  approaching  completion. 
The  sewerage  of  the  north  side  of  the  river,  including  that  of  a 
part  of  the  adjacent  burgh  of  Prestwick,  flows  in  a  system  of 
fireclay  pipes,  varying  from  9  inches  to  2  feet  in  diameter. 
These  are  discharged  into  an  interceptiug  sewer  running  along 
the  river  bed  and  a  concentrating  sewer  at  the  lowest  level, 
from  which  a  main  outfall  sewer,  36  inches  in  diameter,  of  cast- 
iron  pipes  is  carried  out  for  a  distance  of  530  yards  on  the  fore- 
shore and  discharged  into  the  sea  at  the  Euchar  Rocks.  The 
sewage  on  the  south  side  of  the  river  is  similarly  dealt  with, 
the  main  outfall  being  470  yards  in  length  of  36-inch  diameter 
cast-iron  pipes  fixed  with  screw  piles  to  the  bed  of  the  fore- 
shore and  discharging  at  the  St.  Nicholas  Bocks. 

To  fix  the  best  points  of  discharge  for  the  outfall  sewers, 
experiments  with  floats  were  conducted  under  varying  condi- 
tions of  floods,  tides,  and  winds,  so  that  no  disappointment  would 
be  experienced  by  the  sewage  being  returned  to  the  beach. 

The  new  sewers  throughout  the  burgh  are  mostly  formed 
with  9-inch,  12-inch,  15-inch,  18-inch  and  24-inch  diameter 
glazed  fireclay  pipes  jointed  with  Portland  cement.  The  large 
sewers  are  of  egg-shaped  fireclay  pipes,  brick  with  fireclay  sills, 
or  brick  barrel  sewers  built  in  cement,  and  where  very  deep 
strengthened  with  concrete.  The  intercepting  sewers  in  the 
river  bed  and  the  outfall  sewers  are  of  24-inch  heavy  cast-iron 
pipes,  supported  by  cast-iron  screw  piles  screwed  into  the  sub- 
stratum and  secured  by  cast-iron  rest  and  saddle  pieces  bolted 
to  the  piles. 
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Man-holes  and  lamp-holes  (on  the  smaller  sewers)  are  pro — 
vided  at  all  junctions,  changes  in  line,  and  termination  of  sewers- 
The  ventilation  throughout  is  by  open  gratings  at  the  street 
level.  The  sewers  are  grouped  for  the  purpose  of  flushing^ 
from  underground  tanks,  containing  about  350  gallons  of  water- 
These  are  rapidly  discharged  by  Adams'  siphons.  At  the  head 
of  the  smaller  sewers  Glenfield  and  Kennedy's  tilting-boxeS' 
have  been  fixed  for  flushing  purposes. 

Storm  overflows  have  been  provided  at  numerous  points  im. 
the  system  for  relief  during  heavy  rains  and  high  tides. 

The  total  cost  of  the  entire  scheme  will  be  about  90,000r^ 
sterling. 

Tramways. 

By  the  Ayr  Burgh  Act,  1899,  the  Corporation  obtained 
Parliamentary  Powers  to  construct  and  work  tramways,  botlm 
within  and  without  the  burgh.  The  Corporation  tramways 
extend  from  Prestwick  Cross  on  the  north  to  Bums  Monument> 
on  the  south,  a  route  length  of  5  m.  3  fur.  5*04  chns.,  as 
follows :  single  line,  3  m.  2  fur.  7  •  33  chns. ;  double  line  (in- 
cluding passing  places),  2  m.  0  fur.  7  *  71  chns.,  of  which  3  m^ 
are  in  the  burgh  and  the  remainder  in  the  county.  The  fir8t> 
section  of  the  tramways  to  be  constructed  was  from  Prestwick: 
Cross  in  the  burgh  of  Prestwick  to  St.  Leonard's  Church  in  th^ 
burgh  of  Ayr.  This  portion  was  opened  in  September  1901* 
The  success  of  the  undertaking  was  so  marked  from  the  com-- 
mencement,  that  the  Council  resolved  to  proceed  at  once  with, 
the  extension  to  Burns  Monument,  and  this  section  was  opened 
in  May  1902. 

The  works  embraced  under  the  tramway  scheme  are  the 
permanent  way,  underground  cables  and  feeders,  overhead  equip- 
ment, seventeen  cars,  two  car  sheds,  workshops,  etc.,  at  the 
Bellesley  Hill  depot,  and  eight  houses  for  tramway  employ^ 
adjoining.  The  Author  had  charge  of  the  design  and  con- 
struction of  the  permanent  way,  tramway  poles,  cars,  car  sheds, 
and  depot  and  workmen's  houses,  Mr.  A.  J.  Fuller,  late  burgh 
electrical  engineer,  having  charge  of  the  electrical  equipment,  of 
power  cables,  and  overhead  work. 

The  greater  portion  of  the  permanent  way  was  laid  in 
macadamised  roads,  varying  from  20  to  33  ft.  wide  in  the 
carriage-way.     The  lines  are  generally  straight  with  several 
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long  winding  curves.  The  gradients  are  very  flat,  the  steepest 
being  1  in  22  for  a  distance  of  100  yards  approaching  a  railway 
bridge.  The  sharpest  curve  is  at  the  town  hall,  where  the 
inner  rail  is  laid  at  a  radius  of  45  ft.  The  gauge  is  4  ft.  8j^  in., 
with  IJ-in.  grooves  in  the  rails,  and  l^-in.  grooves  at  the  curves, 
and  the  distance  between  centres  of  double  lines  is  8  ft.,  and 
10  ft.  1  in.  where  the  poles  are  placed  in  the  centre  of  the 
tracks.  With  a  few  exceptions,  the  Board  of  Trade  limit  of 
9  ft  6  in.  between  the  rails  and  the  kerbing  has  been  complied 
with.  There  are  nine  passing  places  3  chns.  in  length,  three 
are  4  chna  in  length,  and  one  is  6  chns.,  making  a  total  of 
thirteen  passing  places  on  the  single  line.  These  passing  places 
are,  with  the  exception  of  two  cases,  placed  in  sight  of  each 
other.  In  the  two  exceptions  electric  signalling  apparatus  hcis 
been  fitted  up,  and  the  block  system  of  working  is  used. 

As  was  to  be  expected,  the  laying  of  a  flat  tramway  line  on 
the  curved  surface  of  country  roads  entailed  considerable  altera- 
^ns  to  the  sides  of  the  roads ;  in  fact,  it  may  be  said  the  roads 
were  entirely  re-made  on  both  sides  of  the  tramway  line,  and  on 
account  of  the  disturbance  to  them  the  footpaths  were  also  re- 
constructed. The  following  are  some  particulars  in  regard  to 
the  construction  of  the  permanent  way.  After  excavating  the 
'oadway  for  a  depth  of  13  in.,  a  concrete  foundation  6  in.  thick 
^as  laid,  composed  of  four  of  IJ  in.  whinstone,  two  of  sand  and 
^Diall  gravel,  and  one  of  Portland  cement.  This  was  put  in  to 
^6  exact  gradient  of  the  line,  and  well  beaten  down  and 
smoothed  on  the  top  with  fine  concrete.  The  rails  were  laid  on 
this  foundation,  and  after  they  had  been  set  to  the  proper 
P*dient,  the  space  between  foundation  and  bottom  flange  of  rail 
^w  carefully  grouted  and  packed  up  with  cement  and  sand, 
nioistened  and  rammed  in  with  beater  picks  until  everything 
^^  perfectly  solid.  The  steel  rails  and  fish-plates  used  were 
nwaufactured  by  the  Lorain  Steel  Co.,  Ohio,  U.S.A.,  and  were  of 
the  following  chemical  composition,  viz. : — 

Carbon 0*45  to  0*55  per  cent. 

Maoganese     0*80  to  1*00      „ 

Silicon     (not  to  exceed)  010  „ 

PhoephoruB     „  0*10  „ 

Sulplinr „  007  „ 

The  rails  are  6i  in.  deep,  5|  in.  wide  on  bottom  flange,  2|  in. 
oyer  tread,  groove  and  guard,  weigh  90  lb.  per  lineal  yard,  and 
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to  be  put  down  in  an  honest  way,  consequently  we  have  a  true 
valuation. 

Mr.  Campbell  :  You  have  an  assessor  ? 

Mr.  Young  :  Yes,  we  have  a  burgh  assessor. 

Mr.  Campbell  :  I  wish  we  had. 

Mr.  Young  :  Both  for  the  burgh  and  the  county  as  weU.  I 
quite  agree  with  Mr.  Campbell  as  to  the  high  cost  of  street 
lighting  in  Ayr,  but  I  may  say  the  committee  are  looking  very 
carefully  into  that,  and  are  trying  to  reduce  it  by  dispensing 
with  unnecessary  lamps.  Of  course,  since  our  tramways  were 
put  down,  we  have  had  a  good  deal  of  public  lighting  to  rearrange. 
We  like  to  have  the  principal  thoroughfares  well  lighted.  We 
have  tried  incandescent  gas  lighting  with  very  good  results,  both 
in  illuminating  power  and  low  consumption.  I  was  pleased 
to  hear  Mr.  Campbell's  good  opinion  of  the  tar  macadam  here. 
I  understand  that  in  England,  almost  every  surveyor  makes  his 
own  tar  macadam,  but  in  Ayr  we  do  not  require  to  do  that. 
As  to  the  consumption  of  water  in  Ayr,  we  average  about  2| 
million  gallons  per  day.  The  water  area  is  about  4  times  the 
area  of  the  burgh,  which  is  2000  acres.  We  have  the  docks 
and  railway  companies  ;  both  large  consumers,  and  most  of  the 
farms  on  the  25  miles  of  pipe  line.  Our  supply  is  about  7i5 
gallons  per  head  per  day,  we  sell  about  16  gallons  of  that  for 
other  purposes,  so  that  our  consumption  is  up  to  about  60  gallons 
per  head. 

The  President  and  Memhers  of  the  Association  attending  the 
meeting  were  subsequently  entertained  to  luncheon  in  the  Town 
Hall.     The  Provost  presided. 

The  afternoon  was  devoted  to  visits  to  the  electricity  works,  the 
refuse  destructor,  the  Auld  Brig,  the  infectious  diseorses  hospital, 
tlie  tramway  car  sheds,  and  Bum£s  cottage  and  monument,  wliere 
tea  was  partaken  of  Unfortunately,  a  proposed  visit  to  the  water- 
works  had  to  be  abaTidoned,  mcing  to  heavy  rain. 
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,  stantial  construction  and  ornamental  in  design.  To  give  a  five 
minnteB'  service  in  the  town,  ten  minutes'  service  to  Prestwick, 
ind  a  fifteen  minutes'  service  to  Bums  Monument,  seventeen 
electric  cars  have  been  provided,  each  capable  of  seating  fifty- 
seven  passengers.  These  cars  were  built  by  Hurst,  Nelson  and 
Ca,  Motherwell,  and  are  equipped  with  the  firm's  own  type  of 
track,  with  6  ft.  wheel  base,  two  25  E.H.P.  motors,  and  the 
Britiflh-Thomson-Houston  Co.'s  electrical  appliances.  Seven  of 
the  cars  have  the  ordinary  staircase,  and  ten  have  the  "  reversed  " 
staircases.  The  average  cost  of  the  cars  was  5801,  each.  An 
electric  watering  car  has  been  provided  for  sprinkling  the  track, 
and  for  working  the  snow-plough. 

The  car  depot  at  Bellesley  Hill,  Prestwick  Soad,  contains 
one  car  shed  175  ft.  long  by  37  ft.  broad,  and  another  car  shed 
and  workshop  135  ft.  long  by  37  ft.  broad,  and  also  store  rooms, 
engineer's  office,  muster  room,  smithy,  oil  stores,  etc.  There  are 
six  sidings  in  the  sheds,  providing  housing  accommodation  for 
twenty-five  cars,  thus  leaving  room  for  additions  being  made  to 
the  present  rolling  stock.  Continuous  pits  have  been  constructed 
in  the  floors  for  easy  access  to  the  undersides  of  the  cars,  and  in 
one  shed  the  sidings  are  entirely  supported  on  beams  and 
columns,  the  walls  at  the  sides  of  the  pits  being  omitted.  It  is 
fcnndthat  this  style  of  pit  floor  is  the  best  for  easy  working  and 
for  the  handling  of  parts  from  the  undersides  of  the  cars.  There 
tte  two  kilns  for  drying  the  sand  used  in  the  cars.  The  work- 
shop is  provided  with  the  usual  tools  driven  by  an  electric  motor, 
and  has  an  overhead  travelling  crane.  The  whole  car  sheds  are 
Wted  by  low-pressure  hot  water,  and  lighted  by  electricity. 
%ht  dwelling  houses  have  been  erected  adjoining  the  depot  for 
konaing  certain  of  the  tramway  drivers  and  conductors,  whom  it 
isfonnd  advantageous  to  have  at  hand  and  under  call  for  emer- 
gencies. A  recreation  haU  has  also  been  built  in  which  many 
of  the  tramway  employes  spend  their  spare  time  and  hold  social 
meetings  at  frequent  intervals. 

The  power  for  operating  the  tramways  is  obtained  from  the 
CorporatioiL  Electricity  Works,  Mill  Street.  The  cables  belong 
to  the  tramway  department,  and  the  price  paid  to  the  electricity 
department  is  as  follows  :  First  200,000  units,  1^.  per  unit ;  all 
above  that  amount,  Id.  per  unit.  The  number  of  units  supplied 
to  the  tramways  last  year  was  335,000. 
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The  cost  of  the  diflferent  sections  of  the  work  has  been  as 
follows : — 

BoildingB,  car  sheds,  dwellings,  eta 7,624 

Permanent  way  oonstraction       40,987 

Underground  feeders,  cables,  etc 7,060 

Overhead  equipment 6,110 

Rolling  stock — 17  cars,  watering  oar 10 ,  308 

Machinery  and  plant 725 

£72,764 

From  this  the  following  rates  per  mile  have  been  ascertained, 
viz. : — 

Permanent  way  construction,  cost  per  mile  of  single  track  . .  5433*36 
Underground  feeders,  cables,  etc.,  cost  per  mile  of  route  length  1298  *  40 
Overhead  construction,  cost  per  mile  of  route  length      . .     ..     1123*60 


DISCUSSION. 

The  President  :  Mr.  Young  has  given  us  a  very  interesting 
paper  on  the  public  works  of  Ayr.  I  am  not  quite  clear  as  to 
the  total  cost  of  private  street  works  per  foot  lineal.  Is  the  price 
given  in  the  paper  inclusive  of  footpaths  or  is  it  for  carriage- 
ways only  ? 

Mr.  Young  :  Carriageways  only. 

The  President  :  I  should  like  to  know  the  particular  advan- 
tage of  the  Alphons  Custodis  chimney.  When  I  was  building  a 
chimney — not  quite  so  big  as  this — and  invited  tenders,  these 
people  quoted  to  their  own  specification,  and  not  mine,  and  their 
price  was  considerably  higher  than  the  local  tender  to  my  own 
specification.  I  must  say  the  chimney  I  built  was  not  lined 
with  fire-bricks  throughout.  Is  there  any  particular  object  in 
brass-lining  the  waterworks  pumps  for  pumping  from  the  low 
level  to  the  high  level  at  Knockjarder?  The  question  is 
whether  there  is  any  chemical  action  on  iron,  or  whether  it  is 
simply  to  reduce  friction.  Did  you  have  any  trouble  with  the 
Board  of  Trade  as  to  the  tramway  passing  places  ?  In  Norwich 
the  streets  are  so  crooked  that  scarcely  any  two  of  the  passing 
places  are  in  sight  of  each  other,  but  the  traffic  is  worked 
without  signalling  and  without  much  trouble.  Of  course  the 
cars  run  to  a  time-table.  What  was  the  particular  object  in 
Ayr  of  having  two  systems  of  distribution  for  electricity — 
alternating  as  well  as  continuous  current  ? 
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Mr.  B.  H.  DORMAN :  I  find  you  put  tar  macadam  down  in 

thne  layers,  the  total  depth  being  4  in.  or  If  in.  for  each  layer. 

I  should  like  to  ask  why  you  put  it  down  in  such  thin  layers. 

Is  it  because  you  cannot  roU  it  in  thicker  layers  with  a  heavy 

roller?   I  was  at  Battersea  some  time  ago  and  found  they  had 

to  use  a  6-ton  roller,  as  with  a  heavy  roller  the  tar  macadam 

rose  up  in  front  of  it.     I  notice  that  Mr.  Young  says  that  a 

good  coating  of  whinstone  chippings  from  the  stone-breaker 

is  spread  over  the  finished  surface,   as  it  is  found    that  this 

pevents  the  loose  stones  from  rising  and  in  process  of  time 

the  chippings  work  into  the  interstices  of  the  metalling  and 

make  a  very  smooth  surface.     I  find  in  most  English  counties 

that  chippings  are  spread  in  this  manner,  and  1  am  anxious  to 

know  if  they  are  really  beneficial.     In  steam  rolling  there  is 

a  great  deal  of  stone  such  as  limestone  that  never  rises  at  all 

after  being  rolled ;  of  course  a  great  deal  depends  upon  the  time 

the  atone  is  rolled.     I  think  it  is  rather  unnecessary  expense 

putting  these   chippings  on  and   rather  a   nuisance.      With 

Kgard  to  the  Auld  Brig  of  Ayr,  it  is  quite  evident  that  three 

of  the  arches   are  distorted,  and   from   Mr.  Young's  paper  it 

appears  that  the  foundations  are  failing.     I  have  been  informed 

that  at  a  depth  of  3  ft.  6  in.  below  the  present  foundation  thei-e 

^  a  good  foundation  to  be  obtained.     I  should  imagine  that  if 

jou  put  down  cofferdams,  cut  out  the  present  foundations,  and 

put  in  blocks  of  concrete,  you  would  not  have  much  difficulty  in 

nuJdng  the  Auld  Brig  all  right.    I  have  only  looked  at  the  bridge, 

Int  what  I  have  suggested  seems  quite  possible.     As  regards  the 

chemical  composition  of  the  tramway  rails,  I  would  like  to  ask 

if  that  is  the  only  test  applied,  and  why  you  insisted  upon  that 

Mrticular  test  in  the  specification,  because  it  seems  to  me  rather 

test  for  the  manufacturer,  and  that  the  engineer  should  depend 

rindpally  upon  a  mechanical  test. 

Mr.  A.  H.  Campbell:  For  a  population  of  just  under  30,000 
>7,000/.  is  certainly  a  very  remarkable  rateable  value.  We 
bo  live  in  the  south,  are  content  if  we  can  get  a  rateable  value 
between  4/.  and  51.  per  head.  I  know  that  in  Edinburgh  and 
dth  and  probably  also  in  Ayr,  there  is  a  burgh  assessor  who 
lues  the  whole  of  the  properties  of  the  town.  In  England  we 
,ve  the  much  more  cumbrous  and  less  efl&cient  system  of  valua- 
m  by  overseers.  With  regard  to  private  streets,  if  Mr.  Young 
eludes  the  cost  of  paving  footways  which  is  insisted  upon  as  an 
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essential  equipment  of  a  street  before  it  is  taken  over  by  a  local 
authority  the  cost  works  out  at  about  10^.  per  lineal  foot  of  frontage. 
I  do  not  think  that  is  excessive.  And  on  this  matter,  I  speak 
from  my  experience  in  London,  where,  if  we  come  out  at  10a. 
per  lineal  foot,  we  congratulate  ourselves  upon  our  moderation. 
I  would  also  like  to  compUment  the  administrators  of  Ajrrupon 
the  low  cost  of  the  maintenance  of  the  highways,  but  I  re^ 
their  street  lighting  as  luxurious.  Anyone  who  goes  through 
the  streets  at  night  and  sees  those  miles  of  arc  lamps  must 
realise  that  it  is  a  costly  matter.  The  120  electric  arc  lamps  at 
23/.  each,  mean  2760/.  for  electric  street  lighting  for  a  town  of 
under  30,000  people.  As  a  matter  of  municipal  trading  enter- 
prise, naturally  the  more  you  pay  for  the  lighting  of  your  town, 
the  greater  the  revenue  for  the  electricity  department,  but  it  is 
at  the  expense  of  the  ratepayers'  pockets.  We  have  to  consider 
not  one  department,  but  the  ultimate  economy  of  the  whole 
town.  Therefore  I  am  glad  to  see  the  introduction  of  incan- 
descent gas  lighting,  because  in  that  direction  lies  the  greatest 
efficiency  and  without  doubt  the  greatest  economy  in  street 
lighting. 

Mr.  J.  R.  Wilson  :  I  should  like  some  information  as  to  the 
consumption  of  water  in  Ayr.  I  understand  some  years  ago  it 
was  100  gallons  per  head  per  day,  which  seems  very  excessive. 
A  hearty  vote  of  thanks  having  been  unanimously  accorded, 
Mr.  J.  Young,  in  reply,  said :  As  to  carriageways,  the  cost 
of  7s.  and  6s.  3d.  include  the  kerb ;  two  channels,  making  up 
the  roadways  and  macadamising,  but  not  the  footpaths.  If  I 
add  the  cost  of  a  concrete  footpath  on  one  side  it  brings  the 
cost  up  to  9s.  5d,  and  8s.  Sd,  per  lineal  foot  of  frontage  respec- 
tively, or  an  addition  of  2s.  5d,  per  lineal  foot.  The  advantage 
of  the  Alphons  Custodis  chimney  lies  solely  in  the  manner  and 
material  with  which  it  is  constructed.  The  use  of  cellular 
bricks  pi"events  cracking,  and  you  also  get  a  lighter  stack. 
Further,  the  cost  Ls  much  less  than  building  a  chimney  with  an 
independent  lining  from  top  to  bottom.  I  designed  a  120  ft 
chimney  of  that  kind  for  the  destructor,  with  certain  heights  of 
14  in.,  9  in.,  and  4^  in.  brickwork  for  the  internal  chimney 
lining.  I  went  into  the  relative  costs  and  found  the  Alphons 
Custodis  chimney  was  very  much  the  cheaper.  1  got  a  smaller 
chimney  and  a  better  lining  by  having  the  corbelling  and  lining 
in  16  ft.  stages.     Instead  of  having  to  take  down  a  large  portion 
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of  tlie  lining,  you  can  take  down  a  part  of  one  of  the  16  ft.  stages 
and  renew  it.  Taking  it  bulk  for  bulk  there  was  a  diflference 
of  160i  in  favour  of  the  Alphons  Custodis  chimney.  It  was 
for  that  reason  that  I  recommended  my  committee  to  give  it  a 
trial,  and  I  am  thoroughly  satisfied  it  is  built  on  right  principles. 
Another  point  is  that  with  the  ordinary  construction  you  require 
the  stability  of  the  cliimney  to  be  calculated  without  the  lining, 
^e  here  you  have  the  tidvantage  of  the  lining  of  the  chimney 
being  added  in  the  calculation  of  the  stability.  As  to  the  brass- 
lining  of  the  pumps,  that  was  simply  because  I  was  using  a 
brass  piston,  and  had  brass  piston  rings.  It  is  the  custom  in 
Scotland  to  brass  line  all  pumps.  We  have  had  no  trouble 
lAatever  with  the  signalling  apparatus  on  the  tramways.  As 
i^ards  alternating  versm  continuous  current,  being  a  small 
installation,  no  doubt  it  was  desired  to  lay  it  down  at  as  little 
cost  as  possible.  That  may  be  the  cause  for  introducing  the 
alternative  current  at  the  beginning.  Owing  to  the  demand 
for  current  for  tramways  and  motors,  the  Corporation  thought  it 
neoessaiy  to  face  the  question  of  putting  in  continuous  current, 
and  a  great  many  of  the  consumers  have  been  changed  over  to 
the  continuous  current.  The  public  lighting  is  practically  all 
wn  by  the  alternating  current,  and  the  continuous  current  is 
iiwd  for  house  supply.  As  to  the  tar  macadam,  the  material 
principally  used  is  slag  from  blast  furnaces  and  limestone.  We 
cttt  a  macadamised  road  down,  leaving  the  old  core  in  as  a 
foundation,  and  then  they  lay  the  tar  macadam  in  three  different 
layers,  finishing  it  at  4  in.  thick.  The  contractors  ask  me  to 
roll  the  first  coat  with  the  steam  roller,  and  use  their  own  5-  or 
6-ton  roller  for  the  two  upper  coats. 

As  regards  the  chemical  composition  of  the  tramway  rails 
titt  proportion  of  carbon  has  a  good  deal  to  do  with  the  wearing 
property  of  the  rail  I  think  it  is  only  proper  when  specifying 
lails  tbat  there  should  be  some  allowance  for  variation  in  the 
composition — that  is  why  we  put  the  carbon  so  low  as  0*45  to 
0'55.  When  the  rails  came,  they  were  of  such  good  quality,  so 
^  so  straight,  and  So  thoroughly  well  made,  that  I  had  no 
limitation  in  dispensing  with  any  mechanical  tests.  The  valua- 
tion of  the  burgh  is  about  6/.  per  head,  but  it  never  struck 
100  that  the  valuation  of  the  English  boroughs  was  so  low. 
All  I  can  say  is  that  the  valuation  of  towns  in  Scotland  has 
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Clause  34  is,  the  Author  believes,  a  new  clause  for  a  Water 
Bill.  It  was  drawn  to  give  the  Council  the  same  control  and 
power  of  inspection  for  water  services  that  the  Public  Health  Act, 
1875,  gives  for  drains ;  the  point  being  that  there  is  nothing  in 
the  Waterworks  Clauses  Acts  which  empowers  an  authority  to 
insist  that  water  services  shall  be  inspected  before  being  covered 
up.  This  Council  had  previously  submitted  a  by-law  to  this 
effect  when  putting  their  Water  By-laws  before  the  Local 
Government  Board  for  their  sanction,  but  it  had  been  struck  out 
as  ultra  vires.     The  clause  reads : — 

"  The  provisions  of  Section  87  of  the  Act  of  1898,  with  respect 
to  by-laws,  shall  extend  to  enable  the  Council  to  make  by-laws  for 
the  inspection  by  the  Council  of  any  service  pipe  or  any  apparatus 
connected  therewith  intended  to  be  covered  over  before  the  same  is 
covered  over,  and  the  Council  may  by  such  by-law  require  notice  in 
writing  to  be  given  to  them  as  soon  as  such  pipe  or  apparatus  is 
ready  to  be  covered  over,  so  that  the  same  may  be  inspected  and 
approved." 

The  award  of  the  umpire  in  the  arbitration  for  the  price  to 
be  paid  by  the  Council  for  the  purchase  of  the  works  was 
127,880/. ;  and  when  to  this  were  added  the  company's  mortgage 
debt,  expenses  of  the  Act,  arbitration  and  winding-up  of  the 
company,  compensation  to  company's  officers,  and  legal  expenses, 
the  total  cost  to  the  Council  became  148,111/.  for  works  on 
which  the  total  capital  outlay  by  the  company  only  amounted 
to  72,025/.  This  heavy  expenditure,  much  iu  excess  of  the 
highest  estimates  that  had  been  formed,  together  with  a  further 
expenditure  of  40,000/.  to  which  the  Council  were  committed 
for  electricity  works  in  order  to  avoid  the*  loss  of  their  pro- 
visional order,  and  the  formation  of  a  monopolist  company,  made 
the  Council  anxious  to  delay  these  new  works  of  water  supply 
as  long  as  possible.  But  the  exceptionally  dry  year  of  1902 
made  it  evident  that  more  water  must  be  provided,  and  in 
November  of  that  year  they  decided  to  undertake  the  con- 
struction of  the  Thorpe  Malsor  reservoir,  that  being  the  nearer 
of  the  two  reservoirs  to  their  existing  works  at  Cransley,  and 
appointed  the  Author  their  engineer  to  design  and  carry  out  the 
works. 

These  works  compride  an  embankment,  with  culvert  under, 
valve  tower,  overflow  weir  and   waste  water  channel,  and   a 


MIDLAND  DISTRICT  MEETING 
AT  KETTERING. 

September  2,  1905. 

Edd  in  the  Carnegie  Free  Library,  KetteriTig. 

W.  Hakpub,  M.INST.C.E.,  Past-Presidknt, 
in  the  Chair, 


Tb  Chairman  of  the  Council  (F.  Mobbs,  Esq.,  J.P.)  received 
tke  Members,  and  offered  them  a  hearty  welcome  to  Kettering. 

Mr.  Harpur,  on  behalf  of  the  Association,  thanked  the 
dainnan  of  the  Council  for  the  kind  welcome  that  had  been 
offered  them. 

Mr.  H.  Richardson  was  unanimously  re-elected  Hon.  Secre- 
tary for  the  Midland  Counties  District. 


KETTERING  WATERWORKS,  NEW  STORAGE 
RESERVOIR,  ETC. 

By  THOS.  READER   SMITH. 

'^HEN,  in  1898,  the  Kettering  Urban  Coimcil  promoted  a  Bill 
^  Parliament  to  obtain  power  to  compulsorily  purchase  the 
'waterworks  undertaking  from  the  company  then  owning  them, 
it  became  very  evident  that  it  would  be  necessary  before  long  to 
obtain  an  additional  source  of  supply ;  estimates  showing  that  at 
^  then  rate  of  increase  in  the  water  consumption  the  available 
ampins  water  would  all  be  taken  up  in  four  years. 
The    works    purchased  comprised   a   storage    reservoir    of 
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160,000,000  gallons  capacity,  near  the  village  of  Cransley,  with 
a  gathering  ground  of  1805  acres.  The  average  rainfall  on  this 
area,  as  detennined  by  the  late  Professor  Symons  for  the 
arbitration,  amounted  to  26J^  inches,  and  the  average  of  three 
consecutive  dry  years  21-2  inches,  leaving,  after  deducting 
16  inches  for  evaporation,  5*2  inches  available  for  collection, 
equal  to  a  daily  supply  from  this  source  of  581,932  gallons. 
From  this  35,137  gallons  per  day  had  to  be  deducted  for  com- 
pensation water,  leaving  546.795  gallons  per  day  available  for 
supply  to  Kettering.  There  were  also  two  well  pumping 
stations,  together  equal  to  110,000  gallons  daily,  making  a  total 
available  supply  of  656,795  gallons  per  day. 

The  population  of  Kettering  was  then  about  28,000,  and  the 
number  of  water  consumers,  estimated  at  5  •  3  per  house  taking 
water,  was  17,315 ;  the  daily  consumption  was  485,820  gallons, 
leaving  a  surplus  of  170,975  gallons,  which  with  an  annual 
increase  in  the  daily  consumption  of  40,000  gallons  would 
evidently  not  last  more  than  four  years. 

The  Council  thus  had  early  to  consider  the  question  of 
additional  works,  and  in  1899  they  engaged  the  late  Mr.  James 
Mansergh,  M.Inst.G.£.,  to  advise  them  as  to  what  works  should 
be  undertaken,  and  to  assist  them  in  obtaining  the  necessaiy 
Parliamentary  powers. 

Mr,  Mansergh's  then  partner,  Mr.  (Jeo.  R.  Strachan, 
M.Inst.C.E.,  soon  after  made  a  careful  examination  of  the 
country  in  the  neighbourhood  of  the  Cransley  reservoir,  and 
from  there  as  far  as  Naseby,  where  the  river  Ise  rises,  with  the 
liope  of  finding  a  source  which  would  allow  of  a  gravitation 
scheme  and  meet  all  the  requirements  of  Kettering  for  the  next 
twenty  or  tldrty  years.  No  such  position  for  a  reservoir  could, 
however,  be  found,  the  configuration  of  the  country  only  affording 
very  small  collecting  areas  for  reservoirs  at  a  sufficient  elevation 
for  a  gravitation  scheme.  Mr.  Mansergh,  therefore,  recom- 
mended in  his  report  that  reservoirs  should  be  constructed  in 
two  valleys  immediately  adjoining  our  present  gathering  ground 
at  Cransley,  the  sites  selected  being  at  such  levels  that  the 
water  would  gravitate  to  the  Cransley  works  where  the  filtration 
and  pumping  would  be  done,  the  existing  plant  being  enlarged 
from  time  to  time  as  the  water  consumption  increased. 

These  two  collecting  areas  are  almost  equal,  the  Thorpe 
Malsor  area  being  1330  acres,  and  the  Orton  area  1360  acres. 
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The  estimated  quantity  of  water  available  from  the  former  was 

399,000  gallons  per  day,  and  from  the   latter   397,500,   the 

smaller  quantity  being  estimated  from  the  Orton  valley,  which 

is  the  lai^ger  area,  on  account  of  its  being  in  reality  two  valleys, 

the  southern  valley,  in  which  the  reservoir  would  be  situated, 

having  an  area  of  660  acres,  and  the  northern  of  700  acres,  95 

per  cent,  only  of  the  water  available  from  this  portion  being 

included  in  tiie  estimate,  as  it  would  be  brought  round  to  the 

leservoir  by  a  pipe  and  small  catch-water  dam,  so  that  at  times 

there  might  be  some  loss  of  water.     The  average  dry  weather 

lainfall  for  these  calculations  was  taken  at  20  *  8  inches,  which, 

•fler  deducting  16  inches  for  evaporation,  leaves  4*8  inches 

available  for  collection.     This  is  a  smaller  basis  than  for  the 

previous  calculation,  as  it  was  considered  that  recent  dry  years 

bad  lowered  the  average. 

The  compensation  water  to  be  given  to  the  streams  was  put 
it  115,340  gallons  per  day  from  the  Thorpe  reservoir,  and  1 16,025 
galloM  per  day  from  the  Orton  reservoir,  these  quantities  being 
about  midway  between  one-fourth  and  one-third  of  the  total 
quantity  available,  and  leaving  for  consumption  in  Kettering 
283,660  gallons  per  day  from  Thorpe,  and  281,475  gallons  per 
day  from  Orton,  or  a  total  of  565,135  gallons  per  day  from  the 
proposed  new  works. 

The  total  available  water  supply  for  Kettering  according  to 
tkese  calculations  would  thus  become : — 


Works 

CouSrtible        CompenMlion 

Total 
available 
per  day. 

Cnmlej.  redaoed  to  4*8  inch  rainfall 

•nM-peMaltor 

Qrtoo 

WeDi  at  dorer  HUl  and  Weekley  .. 

gallons                gallons 
537,168            35,137 
399,000           115.340 
397,500    j       116,025 

gallon.H 

502,031 

283,660 

281.475 

110,000 

Total    1,177,166 


In  1900  the  Coimcil  went  again  to  Parliament  to  obtain  the 
neoessaiy  powers  to  construct  the  works  advised  by  Mr.  Man- 
aeigh.  These  comprised  the  two  reservoirs  referred  to:  the 
Orton    reservoir  to  have    an    embankment   27   feet    liigh,   a 
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capacity  of  90,000,000  gallons,  and  a  top  water  level  of  360  feet 
above  O.D.,  with  a  main  delivering  the  water  at  the  Thorpe 
reservoir ;  the  Thorpe  reservoir  to  have  an  embankment  46  feet 
high,  a  capacity  of  140,000,000  gallons,  and  a  top  water  level  of 
335  feet  above  O.D.,  the  delivery  main  from  this  to  convey 
the  water  from  both  reservoirs  to  the  Cransley  reservoir.  The 
Cransley  reservoir  has  an  embankment  32  feet  high,  a  capacity 
of  160,000,000  gallons,  and  a  top  water  level  of  298  •  5  feet  above 
O.D.  At  these  works  there  were  three  filter  beds,  each  of  500 
square  yards  area,  and  a  pair  of  Worthington  pumping  engines 
each  of  a  capacity  of  500  gallons  per  minute,  or  720,000  gallons 
per  day  for  24  hours  continuous  pimiping,  delivering  water  to 
the  town  through  a  12-inch  main,  4400  yards  in  length,  the 
working  head  against  the  pumps  being  about  70  feet.  Mr. 
Mansergh's  scheme  further  provided  for  two  additional  filters,  a 
filtered  water  tank  of  100,000  gallons  capacity,  and  additional 
pumps  at  Cransley  ;  a  high  pressure  tower  with  tank  of  100,000 
gallons  capacity  in  the  town  at  Clover  Hill  to  improve  the 
pressure  at  the  higher  parts,  with  pump  for  supplying  the  same 
from  the  present  service  reservoirs,  and  new  trunk  mains 
arranged  to  serve  the  town  in  three  separate  districts,  one  high 
level  and  two  low  level.  The  estimate  for  the  whole  was 
126,500/. 

The  Bill,  which  cost  the  Council  3291/.,  received  the  Royal 
Assent  in  July  1901.  It  contained  several  provisions  which 
may  be  of  interest : — 

Clause  17  dealt  with  compensation  water  and  required  one- 
third  of  the  total  available  supply  to  be  given  to  the  streams. 
Mr.  H.  Sowerby  Wallis  was  appointed  *'  referee "  to  determine 
this  amount,  and  after  a  special  series  of  rainfall  measurements 
extending  over  three  years,  from  midsummer  1901  to  midsum- 
mer 1904,  he  reported  that  the  available  rainfall  for  the  Thorpe 
Malsor  collecting  area  was  5  •  36  inches,  and  for  the  Orton  area 
5  •  44  inches,  and  that  the  amount  of  compensation  water  due 
from  each  would  be  147,350  gallons  per  day,  and  149,000  gallons 
per  day  respectively.  This  gives  a  mean  available  rainfall  of  5  "4 
inches,  or  0  2  inch  larger  than  the  amount  determined  by 
Professor  Symons  in  1898  for  the  Cransley  area  adjoining,  so 
that  it  would  appear  that  so  far  as  compensation  water  is  con- 
cerned we  have  suffered  somewhat  in  consequence  of  the  wet 
season  of  1903. 
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Taking  Professor  Sjrmons's  estimate  for  the  Cransley  area, 
and  these  returns  for  Tliorpe  Malsor  and  Orton,  the  total  water 
Rnpply  at  present  available  for  Kettering  is  as  follows  : — 


WorlDk 

Total 

Ck)llectable 

per  day. 

Compensation 
per  day. 

Total 
Available 
per  day. 

Gnndey 

Thorpe  Malwr 

Orton 

Glover  HiU  and  WeeUey  WellB    .. 

gallons 
581,932 
442,050 
449,520 

gallons 
35,137 
147,350 
149,000 

gallons 

546,795 

294,700 

300,520 

110,000 

Total      1,252,015 


Clause  30  empowers  the  Council  to  make  by-laws  for  the 
sanitary  protection  of  the  areas  from  which  they  collect  their 
water.    It  is  as  follows  : — 

"(1)  Tlie  Council  may  make  by-laws  for  securing  the  purity  of  the 
water  which  they  are  authorised  to  impound  or  take  for  the  purposes 
of  any  of  their  waterworks,  and  may  by  such  by-laws  prescribe  the 
wnBfcraction,  maintenance,  and  use  of  proper  sanitary  conveniences 
and  make  provision  for  the  prevention  of  nuisances  and  the  pre- 
vention or  regulation  of  any  act  or  thing  tending  to  pollution  of  the 
water. 

"(2)  The  by-laws  made  under  this  section  shall  be  in  force  within 
the  diainage  areas  or  within  so  much  of  those  areas  as  may  be  defined 
iii  the  by-laws. 

**(3)  All  by-laws  made  under  this  section  shall  be  subject  to  the 
approvaJ  of  the  District  Council  of  every  district  comprising  any  part 
of  the  area  within  which  it  is  proposed  that  they  shall  be  in  force, 
provided  that  such  consent  shall  not  be  necessary  where,  in  the 
opinion  of  the  Local  Government  Board,  it  has  been  unreasonably 
withheld. 

**(4)  The  Council  shall  pay  compensation  to  the  owners  of,  and 
other  persons  interested  in  any  lands  in  respect  of  which  by-laws 
slttll  be  made  under  the  provisions  of  this  section  who  shall  be 
injnrionsly  affected  by  the  restrictions  imposed  by  such  by-laws,  and 
«udi  compensation  shall  be  settled  by  two  Justices  in  accordance 
with  the  provisions  of  the  Lands  Clauses  Acts  as  in  the  case  of 
dainig  for  compensation  under  Section  22  of  the  Lands  Clauses 
Comolidation  Act,  1845.'' 
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Clause  34  is,  the  Author  believes,  a  new  clause  for  a  Water 
Bill.  It  was  drawn  to  give  the  Council  the  same  control  and 
power  of  inspection  for  water  services  that  the  Public  Health  Act, 
1875,  gives  for  drains ;  the  point  being  that  there  is  nothing  in 
the  Waterworks  Clauses  Acts  which  empowers  an  authority  to 
insist  that  water  services  shall  be  inspected  before  being  covered 
up.  This  Council  had  previously  submitted  a  by-law  to  this 
effect  when  putting  their  Water  By-laws  before  the  Local 
Government  Board  for  their  sanction,  but  it  had  been  struck  out 
as  ultra  vires.     The  clause  reads : — 

"  The  provisions  of  Section  87  of  the  Act  of  1898,  with  respect 
to  by-laws,  shall  extend  to  enable  the  Council  to  make  by-laws  for 
the  inspection  by  the  Council  of  any  service  pipe  or  any  apparatus 
connected  therewith  intended  to  be  covered  over  before  the  same  is 
covered  over,  and  the  Council  may  by  such  by-law  require  notice  in 
writing  to  be  given  to  them  as  soon  as  such  pipe  or  apparatus  is 
ready  to  be  covered  over,  so  that  the  same  may  be  inspected  and 
approved." 

The  award  of  the  umpire  in  the  arbitration  for  the  price  to 
be  paid  by  the  Council  for  the  purchase  of  the  works  was 
127,880/. ;  and  when  to  this  were  added  the  company's  mortgage 
debt,  expenses  of  the  Act,  arbitration  and  winding-up  of  the 
company,  compensation  to  company's  oflScers,  and  legal  expenses, 
the  total  cost  to  the  Council  became  148,111/.  for  works  on 
which  the  total  capital  outlay  by  the  company  only  amounted 
to  72,025/.  This  heavy  expenditure,  much  in  excess  of  the 
highest  estimates  that  had  been  formed,  together  with  a  further 
expenditure  of  40,000/.  to  which  the  Council  were  committed 
for  electricity  works  in  order  to  avoid  the*  loss  of  their  pro- 
visional order,  and  the  formation  of  a  monopolist  company,  made 
the  Council  anxious  to  delay  these  new  works  of  water  supply 
as  long  as  possible.  But  the  exceptionally  dry  year  of  1902 
mfiide  it  evident  that  more  water  must  be  provided,  and  in 
November  of  that  year  they  decided  to  undertake  the  con- 
struction of  the  Thorpe  Malsor  reservoir,  that  being  the  nearer 
of  the  two  reservoirs  to  their  existing  works  at  Cransley,  and 
appointed  the  Author  their  engineer  to  design  and  carry  out  the 
works. 

These  works  compride  an  embankment,  with  culvert  under, 
valve  tower,  overflow  weir  and   waste  water  channel,  and  a 
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culvert  bridge  at  the  upper  end  of  the  reservoir  with  raising  the 

road  crossing  the  stream  there  to  keep  it  well  above  the  top 

water  level  of  the  reservoir  which  will  back  up  to  this  point. 

Anangements  had  also  to  be  made  to  supply  the  village  of 

Thorpe  Malsor  with  filtered  water  as  compensation  for  the  loss 

of  tiheir  existing  supply  of  spring  water  by  a  ram  working  in  the 

valley  on  the  site  for  the  new  reservoir,  and  which  would  be 

drowned  when  impounding  the  water  by  the  new  works ;  also 

for  the  diversion  of  the  drainage  of  the  village  of  Loddington, 

ataated  a  mile  above  the  new  reservoir  embankment ;  and  a 

caretaker's  cottage  is  to  be  built  at  the  entrance  to  the  site. 


Site. 

The  site  of  the  works  is  three  miles  out  of  Kettering  in  the 
valley  adjoining  the  south  side  of  the  main  road  to  Market 
Harborough  and  Leicester,  and  a  little  west  of  the  cross  road  to 
the  village  of  Thorpe  Malsor.  The  strata  of  the  neighbourhood. 
Mid  generally  round  Kettering  and  over  a  large  portion  of 
Northamptonshire  and  parts  of  adjoining  counties,  consist  of  a 
series  of  beds  of  sands,  sandstones,  limestones,  and  ironstone, 
known  as  the  Northampton  sands ;  they  form  part  of  the  inferior 
odite,  and  rest  on  the  blue  clay  of  the  upper  lias.  The  latter  is 
locally  a  very  thick  bed  of  clay  much  worked  for  brickmaking, 
mkI  has  been  worked  on  the  reservoir  site  for  clay  for  the  puddle 
wall  of  the  embankment.  The  Northampton  sands  form  the 
MU  and  ridges  of  the  district ;  they  are  very  porous,  and  many 
springs  run  firom  them  along  the  line  of  junction  with  the  clay 
beneath.  The  valley  itself  is  very  suitable  for  a  reservoir  site, 
bring  deep  with  steep  sides,  the  cross  section  resembling  the 
letter  V. 

Embankment. 

The  embankment  will  be  840  feet  long  at  the  top  and 
46  feet  high  at  the  centre ;  the  width  at  the  top  will  be  12  feet, 
the  inner  slope  1  in  3,  and  the  outer  slope  1  in  2  J  for  the  upper 
half  and  1  in  2|  for  the  lower  half,  with  a  level  benching  or 
bcrm,  4  feet  wide,  at  the  junction  of  the  two  slopes. 

The  site  of  the  embankment  was  prepared  by  stripping  the 
mblce  to  a  depth  of  12  inches  to  clear  it  of  all  sod  and  soft 
wfl;  trees  on  the  site  were  felled  and  the  roots  thoroughly 
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pieces  to  receive  the  puddle  wall  and  form  a  tight  joint,  the 
puddle  being  worked  round  the  wings  on  the  water  side  to 
prevent  creep. 

The  clear  width  of  the  overflow  weir  is  30  feet,  being  1  foot 
of  overflow  to  44  acres  of  gathering  ground.  The  overflow  at 
the  Cransley  reservoir  has  a  clear  width  of  36  feet,  which  works 
out  to  1  foot  of  overflow  to  50  acres.  Tlie  proportionately 
wider  width  has  been  given  at  the  new  works  as  the  gathering 
ground  has  for  a  considerable  area  a  more  rapidly  inclined 
surface  than  the  Cransley  gathering  ground,  so  that  heavy 
rainfalls  will  reach  the  reservoir  sooner.  A  steel  footbridge  is 
placed  over  the  overflow  of  similar  construction  to  the  valve 
tower  bridge. 

Waste-water  Channel. 

The  waste-water  channel  from  the  overflow  to  the  old  brook 
course  is  reduced  from  30  feet  in  width  at  the  weir  to  10  feet  at 
the  end  of  the  curve  leading  from  the  weir  until  it  is  joined  by 
th§  channel  from  the  culvert  under  the  bank,  from  which  point 
it  is  12  feet  wide  to  the  boundary.  Beyond  this  a  new  cut  has 
been  formed,  on  a  give  and  take  line  as  regards  adjoining 
owners,  to  give  a  better  delivery  into  the  brook  and  prevent  any 
flooding  in  time  of  storm. 

The  floor  of  the  channel,  where  on  the  hill  side,  is  formed  in 
steps  with  a  gradient  in  the  direction  of  flow  of  1  in  120.  The 
whole  is  of  concrete.  The  kerbs  at  the  steps  are  of  granite 
ballast  and  cement  in  the  proportion  of  4  to  1,  and  were  formed 
in  position.  The  concrete  flooring  was  put  in  in  bays  about  6  feet 
wide ;  the  bottom  6  inches  is  of  broken  bhck  ballast  and  cement 
in  proportion  of  6  to  1,  and  the  upper  3  inches  of  granite 
ballast  and  cement  in  proportion  of  4  to  1,  and  placed  on  the 
bottom  portion  immediately  after  the  latter  had  been  put  in 
position,  so  as  to  form  a  perfectly  solid  block ;  the  surface  was 
worked  up  true  with  the  trowel,  but  not  rendered.  The  flooring 
is  flat  in  cross  section,  except  for  the  lower  flat  length  below  the 
junction  with  the  channel  from  the  culvert,  which  is  dished 
6  inches  deep  to  better  convey  compensation  water. 

The  side  walls  are  of  rubble  stone  walling  in  cement  mortar, 
18  inches  thick  at  the  top,  the  back  being  vertical  and  the  face 
battered  1  in  8;    buttresses  about  10  feet  apart  centres  are 
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fiist  a  good  deal  was  obtained  from  the  excavation  for  the  puddle 
trench,  bufr  the  bulk  has  come  from  an  excavation  specially 
made  for  this  purpose  in  the  blue  clay  in  the  bed  of  the  reservoir 
nte.  After  being  dug  it  ia  well  watered  and  allowed  to  weather 
for  a  few  days  and  then  passed  through  a  pug  mill  so  that  it 
18  thoroughly  tempered  before  being  taken  on  to  the  bank  and 
bas  then  only  to  be  placed  in  position  and  trodden  in.  This  is 
done  in  layers,  6  inches  thick,  spread  uniformly  over  the  width 
of  the  puddle  wall,  several  layers  stepped  back  one  behind  the 
other  being  usually  brought  on  together.  Special  care  was 
taken  to  secure  a  good  joint  with  the  blue  clay  at  the  bottom  of 
the  trench  by  working  the  surface  of  the  sides  and  bottom  and 
the  day  puddle  well  into  one  another.  The  surface  of  the 
puddle  wall,  except  where  fresh  material  is  being  worked  in  is 
kept  covered  with  sacking  and  well  watered. 

The  materials  for  the  embankment  have  also  been  obtained 
on  the  site  of  the  works.  Much  the  greater  part  has  been 
specially  excavated  from  the  upper  portion  of  the  sides  of  the 
^ey,  particularly  at  the  north  end  of  the  embankment,  whei-e 
the  surface  has  been  stripped  to  a  depth  of  as  much  as  12  feet, 
the  overflow  being  constructed  here  on  the  solid  side  of  the 
villey,  and  an  area  of  13,000  square  yards  being  lowered  below 
top  water  level  forming  an  extension  of  the  reservoir  in  this 
diiection.  The  materials  consist  of  limestone  and  ironstone 
BMasures  with  subsoils  of  similar  character.  They  have  been 
I^Bced  in  the  bank  in  layers  of  about  9  to  12  inches  in  thickness, 
level  longitudinally  but  inclined  transversely  towards  the 
poddle  wall  at  an  inclination  of  1  in  12  and  well  consolidated 
by  rolling  and  by  the  trampling  of  horses  working  the  tramlines 
for  bringing  on  the  material.  No  more  clay  has  been  put  in 
the  embankment  than  had  necessarily  to  be  dealt  with  from 
the  various  excavations,  and  this,  where  used,  has  been  spread  in 
Jiyers  as  above  and  well  sandwiched  in  between  the  other 
"naterials,  except  that  used  for  selected  material  next  the  puddle 
wall,  where  the  softer  clay  fresh  from  the  excavations  has  been 
wnuned  solidly  in.  The  thickness  of  the  selected  material  is 
6  feet  on  each  side  of  the  puddle  wall  at  the  top  and  thickens 
wit  below  with  outer  slopes  of  1  horizontal  to  3  ver.ical. 
Generally  in  forming  the  embankment  the  finer  material  has 
been  placed  next  the  selected  material,  and  a  considerable 
qoantity  of  stone  has  been  placed  in  the  outer  paits. 
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The  outer  slope  of  the  embankment  is  to  be  covered  with 
6  inches  of  soil  and  sown  with  grass  and  clover  seed,  30  lb.  to 
the  acre.  The  inner  slope  is  to  be  pitched  with  local  stone,  a 
large  quantity  being  obtained  in  the  excavations  for  material  for 
the  embankments  For  the  lower  portion,  from  the  foot  to  the 
middle  draw-off,  that  is  to  within  a  vertical  depth  of  24  feet  below 
top  water  level,  the  pitching  is  6  inches  deep  on  a  bed  of  rabUd 
6  inches  thick;  between  the  vertical  depths  of  24  feet  and 
12  feet  below  overflow  the  pitching  is  to  be  9  inches  deep  on 
6  inches  of  rubble,  and  above  this  level  to  the  top  of  the  em- 
bankment the  pitching  is  12  inches  deep  on  9  inches  of  mbbk 
The  pitching  is  to  be  done  in  roughly  level  courses,  well  rammed 
and  finished  to  an  even  surface,  and  the  interstices  well  grouted 
with  small  stone. 

Culvert. 

The  culvert  for  the  draw-off  pipes  is  placed  in  a  trench 
under  the  embankment,  cut  in  the  ground  part  way  up  the 
north  side  of  the  valley  so  that  it  is  completely  enclosed  in  the 
solid  ground  and  protected  from  stresses  arising  from  settlement 
of  the  bank.     It  is  of  horseshoe  section  6  feet  diameter,  con- 
structed of  two  rings  of  brickwork  in  cement  mortar,  one  part 
cement  to  two  parts  sand,  with  a  rendering  of  cement  mortar 
1^  inch  thick   between  the  two  rings;    the  inner  ring  is  of 
Hamblet's  blue  wire-cuts  made  with  radial  sides  to  suit  the 
curves.     The  brickwork  is  placed  on  a  foundation  bed  of  cement 
concrete  and  surrounded  with  cement  concrete  of  the  form  and 
dimensions  shown  on  the  drawings,  the  foundation  bed  bemg 
12   inches  thick   under  the  lowest  point  of  the  invert  and 
rendered  over  ^  inch  thick  to  receive  the  brickwork,  the  thick- 
ness at  the  sides  and  over  the  crown  being  15  inches  at  the 
inner  and  outer  ends,  and  21  inches  for  the  middle  length, 
except  that  a  greater  thickness  and  special  formation  is  used  at 
the  centre  where  the  puddle  wall  crosses,  and  projecting  rings 
are  formed  to  ensure  a  tight  joint  with  the  puddle  and  to 
prevent  any  creeping  of  water  along  the  sides.    It  was  necessary 
here  to  sink  8  feet  below  the  level  of  the  foundation  bed  of  the 
culvert  to  get  well  down  into  the  blue  clay  to  ensure  a  water- 
tight construction  in  the  line  of  the  puddle  wall.     This  was 
taken  a  little  below  the  bottom  of  the  puddle  trench,  and  a  solid 
pillar  of  concrete  brought  up  to  carry  the  culvert  over,  and  the 
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to  form  the  joint  with  the  puddle  wall  were  carried  up 
fiom  the  bottom  of  this  pillar.  The  sides  of  the  pillar  and  of 
the  rings  were  formed  with  a  batter  so  that  the  puddle  in 
nttling  would  tighten  up  in  its  seat  and  make  a  peifect  joint, 
nd  the  crown  of  the  concrete  over  the  culvert  is  here  finished 
M  i  pointed  arch  to  strengthen  the  work  and  assist  settlement. 

Two  other  creeping  rings  of  concrete  are  formed  on  the  inner 
kDgth  of  the  culvert,  one  a  short  distance  from  the  tower,  and 
one  about  midway  from  the  centre  at  the  change  of  thickness  in 
the  concrete ;  and  the  whole  of  the  inner  length  is  covered  with 
day  puddle  2  feet  6  inches  thick,  which  is  well  shaped  up  into 
the  puddle  wall  at  the  centre. 

The  concrete  for  the  culvert  is  composed  of  4  parts  ballast 
to  1  part  cement,  the  ballast  for  the  outer  portion  being  broken 
hick,  1^  inch  gauge,  with  smaller  material  and  sand,  the  pro- 
portions being  2  parts  broken  brick,  1  part  sand  ;  for  the  centre 
ind  inner  part  of  the  work  broken  granite  was  used  for  ballast, 
tte  proportions  being  one-third  each  of  1  inch  granite,  ^  inch 
pmite,  and  sand. 

He  centre  of  the  culvert  has  been  formed  entirely  of  con- 
oete  for  a  length  of  7  feet  4  inches,  the  cross  section  being 
oeolar  aud  the  longitudinal  conical,  so  that  it  may  be  securely 
dosed  with  a  plug  of  concrete  if  thought  desirable. 

Valve  Tower. 

The  inner  end  of  the  culvert  terminates  at  a  valve  tower 
ntuated  just  inside  the  toe  of  the  inner  slope  of  the  embank- 
BienL  The  position  was  determined  by  the  draw-oflf  valves  for 
the  main  to  Cransley,  which  are  placed  at  12  feet,  24  feet,  and 
36  feet  below  top  water  level,  the  arrangement  being  that  the 
bottom  draw-off,  together  with  the  compensation  draw-off  which 
is  3  feet  lower,  is  placed  in  the  fore-bay  channel  at  the  foot 
of  the  tower,  and  the  next  draw-oflf  in  the  side  12  feet  higher, 
is  jnet  above  the  pitching  on  the  slope  of  the  embankment.  In 
ids  position  the  tower  has  been  brought  in  as  far  as  possible 
rithout  having  to  take  a  draw-oflf  through  the  embankment,  and 
t  the  same  time  is  practically  free  from  any  pressure  from  the 
nbankment  which  might  be  very  heavy  during  settlement 

The  tower  stands  on  a  bed  of  concrete  3  feet  thick ;  it  is 
lilt  square  at  the  base  and  octagonal   when  clear  of  the 
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embankment,  and  oversailed  with  corbels  at  the  top  to  enlarge 
the  platform  to  receive  the  standards  for  the  outer  sluices.  The 
square  base  is  entirely  of  concrete,  1  part  cement  to  4  parts 
granite  ballast  as  described  above,  and  is  provided  with  a  wing 
wall  on  each  side  to  form  a  stop  and  key  for  the  puddle  which 
is  well  rammed  down  the  sides  and  joined  on  to  the  puddle  over 
the  culvert.  Above  the  square  base  the  tower  has  an  outer 
facing  of  blue  brindle  bricks  in  cement  mortar  of  equal  parts  of 
cement  and  sand,  backed  with  cement  concrete  mixed  1  part 
cement  to  3  parts  granite  ballast,  the  back  of  the  brickwork 
being  rendered  with  cement  mortar.  The  outer  brick  facing  is 
9  inches  thick,  every  fourth  course  being  13^  inches  to  form  a 
key  for  the  concrete.  The  concrete  was  filled  in  between  the 
brickwork  and  a  centre  core  in  6-inch  layers  well  rammed 
together.  The  draw-oflf  pipes  where  passing  through  the  walls 
are  provided  with  creeping  flanges  with  3  inches  of  cement 
mortar  well  worked  round  them. 

The  walls  of  the  tower  are  3  feet  thick  in  the  square  base, 
except  the  front  wall  which  is  3  feet  6  inches,  the  thickness 
being  reduced  to  2  feet  6  inches  for  the  upper  portion  above  the 
level  of  the  upper  floor.  The  walls  are  coped  with  flat  Derby- 
shire slabs,  12  inches  thick,  well  clamped  together,  the  centre 
opening  being  filled  in  with  a  cement  concrete  floor,  so  that  the 
whole  upper  surface  forms  a  platfonn  from  which  the  valves 
and  outer  sluices  are  worked. 

Each  draw-oflf  is  provided  with  a  12-inch  valve  inside  the 
tower  and  a  12-inch  sluice  with  grating  over  the  opening  on 
the  outside.  The  valves  are  worked  from  standards  on  the  top 
platform  with  hand  wheels  and  worm  gearing,  and  the  outer 
sluices  from  standards  on  the  outer  edge  of  the  platform  with 
nuts  worked  by  hand  wheels.  The  regulation  of  the  water 
drawn  off  will  be  by  the  valves,  the  sluices  only  being  used  to 
facilitate  any  repairs  to  the  valves,  etc.,  inside  the  tower.  Floors 
of  cast-iron  grates  are  placed  in  the  tower  at  the  levels  of  the 
upper  and  middle  draw-oflfs,  and  access  is  by  an  iron  ladder  finom 
a  manhole  cover  in  the  top  platform  fa  ventilator  is  also  provided 
in  the  centre  of  this  platform. 

From  the  foot  of  the  tower  two  draw-oflf  pipes,  each  12  inches 
diameter,  one  for  compensation  water  and  one  for  conveying  the 
water  to  the  Cransley  works,  are  taken  through  the  culvert  on 
small  pillars  with  stone  pads  hollowed  to  receive  the  pipes. 
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pieces  to  receive  the  puddle  wall  and  form  a  tight  joint,  the 
puddle  being  worked  round  the  wings  on  the  water  side  to 
prevent  creep. 

The  clear  width  of  the  overflow  weir  is  30  feet,  being  1  foot 
of  overflow  to  44  acres  of  gathering  ground.  The  overflow  at 
the  Cransley  reservoir  has  a  clear  width  of  36  feet,  which  works 
out  to  1  foot  of  overflow  to  50  acres.  The  proportionately 
wider  width  has  been  given  at  the  new  works  as  the  gatliering 
ground  has  for  a  considerable  area  a  more  rapidly  inclined 
surface  than  the  Cransley  gathering  ground,  so  that  heavy 
rainfalls  will  reach  the  reservoir  sooner.  A  steel  footbridge  is 
placed  over  the  overflow  of  siinilar  construction  to  the  valve 
tower  bridge. 

Waste-water  Channel. 

The  waste- water  channel  from  the  overflow  to  the  old  brook 
course  is  reduced  from  30  feet  in  width  at  the  weir  to  10  feet  at 
the  end  of  the  curve  leading  from  the  weir  until  it  is  joined  by 
th§  channel  from  the  culvert  under  the  bank,  from  which  point 
it  is  12  feet  wide  to  the  boundary.  Beyond  this  a  new  cut  has 
been  formed,  on  a  give  and  take  line  as  regards  adjoining 
owners,  to  give  a  better  delivery  into  the  brook  and  prevent  any 
flooding  in  time  of  storm. 

The  floor  of  the  channel,  where  on  the  hill  side,  is  formed  in 
steps  with  a  gradient  in  the  direction  of  flow  of  1  in  120.  The 
whole  is  of  concrete.  The  kerbs  at  the  steps  are  of  granite 
ballast  and  cement  in  the  proportion  of  4  to  1,  and  were  formed 
in  position.  The  concrete  flooring  was  put  in  in  bays  about  6  feet 
wide ;  the  bottom  6  inches  is  of  broken  biick  ballast  and  cement 
in  proportion  of  6  to  1,  and  the  upper  3  inches  of  granite 
ballast  and  cement  in  proportion  of  4  to  1,  and  placed  on  the 
bottom  portion  immediately  after  the  latter  had  been  put  in 
position,  so  as  to  form  a  perfectly  solid  block  ;  the  surface  was 
worked  up  true  with  the  trowel,  but  not  rendered.  The  flooring 
is  flat  in  cross  section,  except  for  the  lower  flat  length  below  the 
junction  with  the  channel  from  the  culvert,  which  is  dished 
6  inches  deep  to  better  convey  compensation  water. 

The  side  walls  are  of  rubble  stone  walling  in  cement  mortar, 
18  inches  thick  at  the  top,  the  back  being  vertical  and  the  face 
battered  1  in  8 ;    buttresses  about  10  feet  apart  centres  are 
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added  when  the  walls  are  surcharged.  The  coping  is  of  best 
pressed  Staflfordshire  double  bull-nosed  coping  bricks,  14  inches 
wide,  set  and  jointed  in  cement  mortar. 

A  small  cart  bridge  is  built  over  the  lower  part  of  the  waste 
water  channel  with  a  brick  segmental  skew  arch  in  three  half- 
brick  rings  in  cement  mortar,  the  soffit  and  ends  of  the  arch 
and  bases  of  parapet  walls  being  faced  with  blue  brindles. 


Supply  to  Thorpe  Malsor.    Meter  and  Gauge  House. 

The  impounding  of  water  on  the  site  of  this  reservoir  will 
drown  out  a  hydraulic  ram  now  pumping  spring  water  up  to  the 
village  of  Thorpe  Malsor.  This  was  provided,  and  the  springs 
collected  by  the  owner  of  the  estate ;  the  Council's  Bill  there- 
fore contains  a  clause  making  it  obligatory  on  the  Council  to 
give  a  free  supply  of  filtered  water  from  the  reservoir  to  Thorpe 
Malsor,  the  quantity  being  put  at  4000  gallons  per  day  in  a 
continuous  stream. 

This  demand  is  being  met  by  the  construction  of  two  small 
sand  filters  near  the  foot  of  the  embankment,  the  filtered  water 
from  which  will  be  forced  up  to  Thorpe  by  a  hydraulic  ram 
worked  by  the  compensation  water  to  be  given  from  the  reservoir. 
To  work  the  ram  the  compensation  water  will  be  delivered  into  a 
small  tank  over  the  end  of  the  culvert  under  the  embankment, 
and  a  6-inch  main  of  flanged  pipes  with  faced  joints  carefully 
laid  with  an  easy  curve,  will  deliver  the  water  to  the  ram. 
After  each  stroke  of  the  ram  the  water  working  it  will  escape  at 
the  foot-valve  and  flow  to  the  gauging  basin  adjoining  the  meter 
and  gauge  house.  An  overflow  from  the  tank  over  the  end  of 
the  culvert  will  also  bring  any  surplus  water  to  the  same 
gauging  basin,  and  the  flow  over  the  gauging  weir  will  be  auto- 
matically recorded  by  apparatus  in  the  building. 

The  building  also  contains  a  5-inch  Kennedy  meter  for 
measuring  the  flow  of  water  to  the  Cransley  works ;  an  auto- 
matic throttle  valve  for  shutting  off  the  water  in  the  event  of  a 
pipe  bursting  in  the  delivery  main  between  the  two  reservoirs  ; 
the  ram  for  the  Thorpe  supply,  and  a  1-inch  Kennedy  meter  for 
measuring  that  supply.  Under  the  floor  is  a  clear  water  tank 
for  the  water  from  the  filters,  of  a  sufficient  capacity  to  hold  one 
day's  supply  for  Thorpe. 
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The  two  small  filters  and  the  clear  water  tank  are  od* 
structed  of  concrete  and  rendered.  The  filters  are  each  16  to 
by  12  feet ;  drain  tiles,  2  inches  diameter,  are  laid  close  togeths 
on  the  floors  to  form  drains  delivering  into  the  centre  channdi ' 
One-inch  granite  chippings  are  spread  and  levelled  over  these  to 
form  a  floor  6  inches  above  the  highest  level  of  the  concrete  fioo^ 
which  has  a  cross  fall  of  2  inches  to  the  centre  drain,  and  n 
this  is  spread  a  layer  of  j^-inch  granite,  3  inches  thick,  and  thn 
a  bed  of  Leighton  Buzzard  sand,  2  feet  thick,  well  consolidate. 
All  materials  will  be  well  washed  before  being  placed  in  tie 
filters.  The  filters  wQl  be  worked  alternately,  and  a  small  sand 
washer  is  provided  for  cleaning  the  sand. 

The  supply  to  the  filters  is  by  a  3-inch  pipe  fix)m  the  12-iiidi 
main  for  Cransley.  It  will  be  automatically  regulated  by  in 
equilibrium  ball-valve  at  the  delivery  end  of  the  supply  pipe 
working  in  a  small  tank  close  to  the  filters,  and  adjusted  to 
maintain  a  depth  of  2  feet  of  water  over  the  sand.  The  filten 
will  obtain  their  water  from  the  ball-valve  tank,  and  are  pro- 
vided with  overflows,  but  the  filters  and  clear  water  tank  haw 
the  same  water  level  as  the  ball-valve  tank,  so  that  the  water 
level  throughout  will  be  automatically  controlled  by  the  ball- 
valve,  and  no  attention  beyond  an  occasional  inspection  will  be 
required  for  working  either  the  hydraulic  ram  or  the  filters. 

LODDINGTON   DRAINAGE. 

To  protect  the  water  of  the  reservoir  from  contamination  by 
the  drainage  of  the  village  of  Loddington  on  the  watershed 
about  a  mile  above  the  embankment,  a  drain  has  been  laid 
commencing  9  inches  diameter  at  the  upper  end  below  the 
village  and  increasing  to  12  inches  at  the  first  cross  road,  which 
size  is  continued  for  the  remainder  of  its  length.  It  enters  the 
reservoir  site  near  the  upper  end  and  runs  just  above  top  water 
level  till  it  crosses  the  line  of  puddle  wall,  when  it  turns  down 
the  hillside  and  delivers  into  the  waste  water  channel  just 
within  the  boundary  of  the  site.  The  drain  is  of  glazed  stone- 
ware pipes,  the  12-inch  pipes  having  Hassall's  single  joints,  and 
the  9-inch  Stanford  joints  ;  a  12-inch  iron  pipe  is  provided  for 
crossing  the  puddle  wall,  with  a  puddle  flange  to  prevent  any 
creeping  of  water  through  the  puddle. 

The  total  length  of  the  drain  is  2405  yards ;  the  gradient 
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above  the  embankment  is  1  in  270,  and  an  automatic  siphon 
-flushing  chamber  of  500  gallons  capacity  and  fed  with  spring 
water  is  placed  at  the  upper  end.  The  depths  vary  from  2^  feet 
to  1^  feet,  the  average  being  8  feet  3  inches,  and  the  cost  of 
construction  was  1607/.  14«.  Id,  Compensation  paid  to  the 
owners  of  land  passed  through  has  been  about  1/r,  6d.  per  yard 
lineal  for  grass  land,  and  3«.  per  yard  lineal  where  ironstone  lay 
under,  and  to  tenants  &om  5^.  to  10a.  per  chain. 

Delivery  Main. 

The  water  from  the  Thorpe  reservoir  is  conveyed  to  the 
Cransley  works  for  filtration  and  pumping  by  a  15-inch  main, 
4050  yards  in  length,  which  is  laid  down  the  valley  below  the 
new  reservoir  to  its  junction  with  the  valley  in  which  the 
Cransley  reservoir  is  situated,  when  its  course  turns  up  to  these 
works,  when  it  delivers  the  water  into  the  reservoir  just  beyond 
the  southern  end  of  the  embankment.  As  the  overflow  level  of 
the  new  reservoir  is  335  feet  above  O.D.,  and  of  the  Cransley 
reservoir  298  •  5  feet  above  O.D.,  tHere  is  a  good  head  to  force 
the  water  round.  A  connection  is  also  made  with  the  main 
supplying  the  filters  at  the  foot  of  the  Cransley  embankment, 
so  that  the  ITiorpe  water  can  be  delivered  direct  to  the  filters 
without  entering  the  Cransley  reservoir,  if  desired.  This  15- 
inch  main  is  designed  to  also  convey  the  water  from  the  Orton 
reservoir  when  constructed,  and  has  been  carried  under  the 
bridge  over  the  waste  water  channel  and  just  clear  of  the 
bridge  abutment,  where  the  end  is  capped,  bo  that  it  may  be 
conveniently  continued  when  required.  A  junction  near  this 
bridge  receives  the  water  from  the  present  works.  Wash-out 
valves  are  provided  on  the  main  at  its  lowest  point  where  cross- 
ing the  brook  at  the  turn  to  Cransley,  and  from  this  point  there 
is  a  continual  rise  in  both  directions — towards  Cransley  reser- 
voir and  towards  Thorpe  reservoir — so  that  no  air  valves  have 
been  required. 

This  main  was  laid  in  1902  and  1903  by  direct  labour 
without  a  contractor.  The  pipes  were  supplied  by  the  Sheep- 
bridge  Coal  and  Iron  Co.,  Ltd.  They  are  each  12  feet  long 
exclusive  of  socket,  -J^  inch  thick,  sockets  4^  inches  deep  with 
f  inch  lead  space ;  the  weight  of  each  pipe  is  12^  cwt.  All 
pipes  were  tested  at  the  works  to  a  pressure  of  600  feet,  and 
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again  to  about  half  this  pressure  by  a  portable  hydraulic  pun) 
when  laid  and  jointed  in  the  trench.  The  maximum  pressut 
on  the  main  at  its  lowest  point  under  present  conditions  wi 
be  98^  feet,  which  will  be  increased  to  123 J  feet  when  d» 
Orton  reservoir  is  connected.  The  joints  were  made  withi 
gasket  of  ^  inch  diameter  rod  lead  instead  of  yam,  and  tha 
run  and  jointed  in  the  usual  way,  each  joint  taking  about  56  Hi 
lead.  The  trench  was  deep  enough  to  allow  of  3  feet  of  conr 
over  the  pipes,  the  usual  depth  being  4  feet  6  inches,  any  lot 
places  in  the  ground  being  filled  up  to  give  the  cover  requird. 
The  main,  except  for  road  crossings  and  one  field,  is  laid  throogk 
grass  land. 

The  cost  of  the  main  was  as  follows : — 

£         9.  d. 

Straight  pipea,  at  42. 16<.  Sr/.,  per  ton,  22.  19«.  3d.  each  2,980    5  6 

Specials,  at  92.  9«.  per  ton       65    9  1 

Valves        27  11  8 

Lead 163  10  7 

Carting  pipes,  etc.,  at  4<.  per  ton 133  10  0 

Carting  on  trench  work 46  18  7 

Labour  in  trench  work  and  laying  and  jointing  pipes  671    8  11 
Inspecting  and  testing  pipes  at  Sheepbridge  and  at 

Kettering  station         62    7  4 

Miscellaneous 57  10  3 

Total    £4,208  11    6 

Compensation  paid  to  owners  of  land  passed  through  has 
been  about  Is.  6d,  per  yard  lineal,  and  to  tenants  about  Vk 
per  chain. 

Filters. 

Among  the  works  sanctioned  by  the  Council's  Bill  aie 
additional  filters  at  the  Cransley  works  as  they  become 
necessary.  When  the  works  were  taken  over  by  the  Council 
there  were  three  filters  each  500  square  yards  in  area,  and  as 
the  daily  consumption  continued  to  increase  the  rate  of  filtration 
soon  became  close  on  to  3  gallons  per  square  foot  per  hour  for 
two  filters  working,  so  that  it  was  thought  wise  to  inciease  the 
filtration  area  by  adding  another  filter.  For  convenience  in 
working  the  same  area  of  filter  was  adopted,  and  the  ground 
adjoining  the  existing  beds  was  laid  out  for  four  new  filters,  one 
of  which  was  then  constructed. 

The  details  of  construction  differ  somewhat  from  the  three 
old  beds.     These  have  each  a  centre  drain  fed  by  side  drains, 
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10  feet  apart,  surrounded  and  covered  by  rubble  filling  to  a 
^pth  of  2  feet,  with  two  layers  above  of  1  inch  and  J  inch 
granite,  each  6  inches  thick,  the  latter  covered  by  a  bed  of  sand 
2  feet  thick,  the  depth  of  water  above  being  2  feet.  Ventilators  are 
taken  up  through  the  sand  bed  from  the  head  of  each  side  drain. 

The  new  bed  is  constructed  of  burnt  ballast  concrete,  mixed 
6  parts  ballast  with  some  sand,  and  1  part  cement,  faced  with 
Samblet's  best  pressed  blue  bricks  in  cement  mortar  above  the 
aand  bed,  and  with  local  red  wire-cuts  below.  The  face  of  the 
walls  has  a  batter  of  1  in  8.  The  clay  for  ballast  was  dug  and 
burnt  on  ground  adjoining,  the  ballast  being  broken  to  a  gauge 
of  2  inches  and  smaller,  and  thoroughly  soaked  with  water  before 
using.  The  floor  is  of  concrete,  9  inches  thick,  rendered,  and 
the  concrete  walls  are  well  backed  with  clay  puddle,  18  inches 
thick,  taken  down  and  well  keyed  into  the  natural  bed  of  clay 
on  which  the  filter  stands.  A  hollow  floor  of  common  bricks 
on  edge  covered  with  common  bricks  laid  flat  is  formed  on  the 
concrete  floor,  which  has  a  cross-fall  of  3  inches  from  the  longer 
sides  to  a  central  drain  sunk  in  the  concrete,  the  bricks  on  edge 
of  the  hollow  floor  forming  cross  drains  delivering  into  the  cen- 
tral drain.  Above  the  hollow  floor  a  level  bed  is  formed  of 
washed  gravel  about  1  inch  to  }  inch  gauge,  6  inches  thick 
above  the  highest  part  of  the  floor ;  on  this  finer  gravel,  i^  inch 
to  f  inch  gauge,  is  spread  3  inches  thick,  and  on  this  a  bed  of 
Leighton  Buzzard  sand  2  feet  thick.  The  sand  was  well  washed 
and  placed  in  the  bed  in  layers  well  consolidated  by  ramming, 
special  care  being  taken  to  ram  it  tight  against  the  side  walls  to 
prevent  water  creeping  down  without  filtration,  and  the  battered 
face  of  the  walls  was  intended  to  insure  that  any  settlement  of 
the  sand  would  only  force  it  closer  to  the  wall  and  so  assist  in 
preventing  creep.  No  ventilators  are  brought  up  from  the 
hollow  floor  through  the  sand,  as  it  is  very  diflBcult  to  keep  the 
sand  tight  against  them,  and  the  Author  considered  that  the  sand 
itself  would  sufficiently  allow  of  the  passage  of  air  when  filling 
and  emptying  the  beds.  Ventilators  have,  however,  been  formed 
in  the  concrete  walls  from  both  ends  of  the  main  drain,  the  ven- 
tilator at  the  lower  end  being  particularly  useful  in  preventing 
any  accumulation  of  imprisoned  air  in  the  small  chamber  in 
which  this  drain  terminates.  The  working  depth  of  the  water 
above  the  sand  is  2  feet. 

The  old  beds  were  originally  fed  from  a  channel  through 
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sluices,  BO  that  it  was  impossible  to  judge  of  the  quantity  q( 
water  entering,  and  as  there  is  no  clear  water  tank,  only  a  smtQ 
well  from  which  the  pumps  take  their  suction  and  in  which  tk 
water  stands  level  with  the  water  in  the  filters,  there  was  no 
means  of  knowing  what  work  each  filter  was  doing.  When  the 
new  filter  was  constructed  this  arrangement  of  feed  was  altered; 
a  12-inch  main  was  laid  round  with  9-inch  branches  to  the 
filters  delivering  into  small  tanks,  from  which  the  water  enten 
the  filters  over  sheet-iron  weirs  so  that  it  can  be  gauged. 

The  construction  of  this  filter  was  carried  out  by  direct 
labour  without  a  contractor,  and  amounted  to  12422.  14^  2d, 
and  the  cost  of  the  alterations  in  the  water  service  to  the  old 
beds  was  366/.  6a.  2d,,  making  a  total  expenditure  on  the  filters 
of  1609/.  08.  4d. 

Subsidence  of  Embankment. 

The  construction  of  the  Thorpe  Eeservoir  was  commenced  in 
September  1903,  and  should  have  been  completed  by  the  end  of 
March  1905,  but  the  work  was  much  delayed  by  the  wet  seaaon 
following  commencement.  It  would  have  been  completed 
early  in  August  but  for  a  subsidence  of  part  of  the  embank- 
ment between  the  valve  tower  and  the  south  end,  which  occuned 
at  the  end  of  May  last.  The  embankment  was  then  within 
about  7  feet  of  its  finished  height ;  the  lower  portion  of  the 
outer  slope  had  been  roughly  soiled,  and  on  the  inside  slope 
some  1500  yards  of  stone  pitching  had  been  placed  on  the  lower 
portion  of  the  south  end. 

The  first  thing  noticed  was  a  local  settlement  of  the  puddle 
wall,  which  began  to  attract  attention  about  the  beginning  of 
the  last  week  in  May,  and  at  the  same  time  the  pitching  began, 
apparently,  to  travel  down  the  slope  of  the  embankment  and 
crumple  at  the  foot.  This  continued  during  the  week,  and  by 
the  end  the  surface  of  the  puddle  wall  had  sunk  about  5  feet, 
the  inner  slope  had  bulged  outwards  considerably,  and  several 
cracks  appeared  parallel  to  the  line  of  the  embjuikmenl  for  the 
length  of  the  subsidence,  but  considerably  transverse  to  this  line 
towards  the  ends,  and  on  the  Saturday  it  was  also  evident  that 
the  ground  immediately  at  the  foot  of  the  embankment  on  the 
inside  was  moving  and  crumpling  up  under  the  pressure  of  the 
weight  of  the  embankment.  As  these  movements  continued  to 
increase,  the  Water  Committee,  at  a  special  meeting  on  the  site 
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fche  following  Monday,  considered  it  would  only  be  wise  to  take 
Sorther  advice,  and  instructed  the  Author  to  consult  with  Mr. 
Creo.  S.  Strachan,  M.Inst.C.£.,  as  to  the  best  course  to  pursue. 

The  portion  of  the  embankment  affected  by  the  subsidence 
^wa8  a  length  of  250  feet  between  points  250  feet  and  500  feet 
from  the  south  end.  In  order  to  determine  the  nature  of  the 
movement  at  the  foot  of  the  inner  slope,  four  lines  of  pegs, 

4  feet  long,  were  driven  into  the  ground,  the  first  row  near  the 
foot  of  the  slope,  the  second  10  feet  away  from  the  first,  the 
third  30  feet,  and  the  fourth  60  ft.,  the  rows  being  set  out 
parallel  to  the  centre  line  of  the  embankment.  Observations 
had  already  been  taken  of  the  movement  of  the  puddle  wall,  but 
a  centre  line  of  pegs  was  now  put  in,  and  another  line  at  the 
foot  of  the  outer  slope,  as  this  side  had  bulged  slightly,  though 
no  movement  had  been  noticed  at  the  foot.  The  pegs  were 
accurately  lined  and  levelled,  and  observations  were  taken  on 
the  31st  May  and  1st,  3rd,  and  5th  of  June.  By  this  time  the 
paddle  wall  had  sunk  another  foot  at  the  central  part  of  the 
subsidence,  making  a  total  of  6  feet,  and  had  moved  inwards 
5f  inches,  making  a  total  movement  inwards  of  about  18  inches. 
At  the  foot  of  the  inner  slope  the  pegs  in  the  first  line  where 
opposite  the  central  portion  of  the  subsidence  had  travelled 
finom  8  inches  to  11  inches  up  stream,  in  the  second  line  &om 

5  to  6  inches,  and  in  the  third  and  fourth  lines  from  ^  inch  to 
1  inch ;  the  general  line  of  movement  being  not  square  to  the 
embankment,  but  somewhat  on  the  skew,  away  from  the  steep 
side  of  the  valley  at  the  south  end  and  towards  the  centre  line  of 
the  reservoir.  There  was  also  some  alteration  in  the  level  of 
the  pegs. 

It  appeared  from  these  observations  that  the  ground  was 
giving  way  under  the  pressure  of  the  embankment  and  moving 
bodily  up-stream,  and  to  stop  the  movement  and  secure  the  em- 
bankment Mr.  Strachan  advised  that  a  line  of  piles  be  driven 
for  a  length  of  about  200  feet  parallel  to  the  foot  of  the  slope 
and  about  20  feet  away  from  it,  and  that  a  heavy  toe  be  formed 
over  the  ground  extending  about  25  feet  beyond  the  piles  and 
about  15  feet  thick,  and  that  from  this  platform  a  new  inner 
slope  be  formed  against  the  original  bank  with  a  slope  of  1  in  4. 

No  movement  was  observed  for  some  time  on  the  outer  por- 
tion of  the  embankment,  and  it  was  therefore  only  proposed  to 
add  weight  to  it  by  flattening  the  slope  below  the  4  foot  berm 
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to  1  in  3^.  Later  there  was  a  slight  movement  opposite  the 
central  portion  of  the  subsidence,  and  it  was  decided  to  drive  i 
row  of  close  piling  for  a  length  of  about  180  feet  on  this  side 
also  to  insure  the  safety  of  the  bank.  The  whole  of  the  piles 
have  since  been  driven  and  the  alteration  to  this  part  of  the 
embankment  is  now  well  in  hand. 

The  observations  on  the  lines  of  pegs  were  continued  tSU 
June  21  when  the  pegs  were  disturbed  by  the  progress  of  tk 
works.  At  that  date  the  puddle  wall  in  the  central  portion  of 
the  subsidence  had  sunk  from  2  feet  6  inches  to  2  feet  9  inches 
since  the  pegs  were  put  in,  making  a  total  subsidence  of  7  feet 
6  inches  to  7  feet  9  inches,  and  at  the  foot  of  the  inner  slope  thd 
movement  in  line  1  had  increased  to  19  inches  and  in  line  2  to 
9  inches,  but  there  was  no  further  movement  in  lines  3  and  4. 

The  general  contractor  for  the  works  is  Mr.  F.  Barlow,  of 
Bothwell,  near  Kettering.  The  Author  has  been  well  assisted 
in  carrying  out  these  works  by  Mr.  W.  C.  Holloway,  who  has 
prepared  the  plans  and  acted  as  resident-engineer  on  the  works. 

By  the  courtesy  of  the  contractor  the  Author  is  able  to  give 
the  following  prices  for  the  principal  items  in  the  contract  for 
the  embankment : 

Excavation  for  puddle  trench  from  ground  level  to 

top  of  clay,  depths  from  3  ft.  to  15  ft.,  average 

7  ft.  6  in 0    1    6peryd.  cvb. 

Ditto  from  top  of  clay  to  bottom  of  trench,  as  shown 

on  dniwings,  depths  9  ft  to  18  ft.  below  surface, 

average  12  ft 0    2    0  „ 

Ditto  below  this,  but  not  exceeding  18  ft  below 

surface        0    2    6  „ 

Ditto  below  this,  but  not  exceeding  25  ft  below 

surface       0    2    6 

Gluy  puddle  in  trench  below  ground  level,  material 

obtained  from  excavations  for  the  work      ..     ..026  „ 

Ditto  in   puddle  wall  above  ground  level,  from 

special  exciiVHtions 0    3    0  „ 

Stripping  site  of  embankment  to  depth  of  1  ft.      ..     0    0    4  per  yd.  bup. 
Forming  embankment  with  material  obtained  from 

excavations  for  works     0    0     1  per  yd.  cab. 

Ditto  from  special  excavation,  price  to  include  cost 

of  obtaining  materials     0    13  „ 

Extra  on  selected  material  next  the  puddle  wall  ••     0    0    2  „ 

Pitching  inner  slope  with  local  stone,  6  in.  deep  on 

6  in.  of  rubble 0    4    6  per  yd.  snii. 

Ditto,  but  with  stone  9  in.  deep        0    5    0  „ 

Ditto,  but  with  btone  12  in.  deep  on  9  in.  of  rubble     0    5    6  „ 

Soiling  outer  slope      0    0    4  „ 
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£     «.    d. 
Brickwork  of  horseshoe  culvert  in  two  half-briok 
rings  in  cement  mortar,  1  part  cement  to  2  parts 

sand,  with  |  in.  rendering  between,  including  all 

centering .06    0  per  yd.  sup. 

Extra  only  over  common  wire-cuts  for  lining  inside 

of  culvert  with  best  blue  brindled  bricks  with 

radialjoints       0    3    0 

Cement   concrete,  broken   brick   ballast,  4   to  I, 

sunoanding  brickwork  of  culvert,  including  all 

mouldts  templates,  etc 15    0  per  yd.  cub. 

Ditto,  with  granite  ballast 17    6 

Ditto,  ditto,  in  walls  of  bnse  of  tower,  including  all 

timbering 17    6  „ 

Ditto,  ditto,  but  3  to  1,  in  octagonal  part  above 

squiire  ba^e         1  12    6  „ 

9  in.  reduced  brickwork  of  blue  brindles  in  cement 

mortar  of  cement  and  sand  in  equal   parts,  in 

outer  face  of  tower 0  11     0  per  yd.  sup. 

Derbysliire  stone  coping  to  tower,   12  in.  thick, 

tooled  all  over 0    6    3  per  ft.  cub. 

Cement  concrete  in  floor  of  fore-bay  to  tower,  brick 

ballast,  5  to  1 12    0  per  yd.  cub. 

Ditto  in  side  walls,  including  all  timbering   ..      ..     18    6  ,, 

Excavation  for  waste  water  channel  and  overflow 

weir 0     16  „ 

Cement  concrete  for  tongue  of  weir,  granite  ballast, 

4tol ..176 

Ditto,  brick  ballast,  6  to  1,  foundation  of  side  walls 

of  channel 15    0  „ 

Ditto,  granite  ballast,  4  to  1,  in  kerbs  of  steps  in 

floor  uf  channel        1   10    0  „ 

Ditto,  brick  balla»t,  6  to  1,  in  floor  of  channel,  6  in. 

thick 0    5    0  per  yd.  sup. 

Ditto  granite  ballast,  4  to  1,  on  upper  part  of  floor  of 

channel  spread  3  in.  thick      0    3    3  „ 

Extra  for  dishing  floor  of  lower  part  of  channel, 

including  additional  concrete        0     10  „ 

Bubble  walling  in  cement  mortar,  1  to  2,  to  sides  of 

channel,  average  thickness  2  ft .      ..     0  15    0  „ 

Extra  where  built  circular 0     10  „ 

Derbyshire  stone  in  overflow  weir 0    6    8  per  ft.  cub. 

Best  piessed  blue  Staflbrdshire  double  bull-nosed 

coping  bricks,  14  in.  by  6  in.  by  6  in.,  set  and 

jointed  in  cement  mortar        0     1     9  per  ft.  lin. 

Roads  of  local  stone,  foundation  4  in.  thick  of  2  in. 

to  4  in.  gaug^,  covered  with  3  in.  broken  to  1^  to 

2  in.  gauge,  rolled  with  2-ton  horse  roller,  total 

thickness  7  in 0     1     3  per  yd.  sup. 

Unclimbable  wrought  iron  fencing,  5  ft  6  in.  high, 

upright  bars  {  in.  sq.  fixed   diagonally  4^  in. 

apart  centres,  standards  and  rails  1}  in.  by  §  in.       0    9    8  per  yd.  liii. 

Baltic  fir  piles,  12  in  sq.,  18  ft  long        0    2    2  per  ft.  cub. 

Driving  same,  measured  on  length  driven              ..012  „ 

Castshoes      0    4    0  each. 
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The  following  statement  gives  the  contracts  let  and  otba 
expenditure  in  connection  with  the  Thorpe  Malsor  Seservoir:- 

£  t.  d. 
Porohaae  of  land  frir  site  of  reservoir  (59  acres 

3  rods  5  poles  =  aboat  142Z.  per  acre) 8,522  6  6 

Beservoir  embankment,  not  incloding  additional 

work  due  to  subsidence       15,800  0  0 

Draw-off  yalves,  etc.,  other  valves  and  sand  washer  282  2  0 

Meter,  automatic  valve  and  hydraulic  ram            ..  127  15  0 

Automatic  gauge  recorder  for  compensation  water  23  0  0 

Cast  iron  pipes 259  8  8 

Loddington  drainage 1,607  14  7 

Boad  culverts       463  13  8 

15-in.  delivery  main 4,208  11  6 

Cottage 400  0  0 

£31,694  11  11 
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ELECTKIC  LIGHT  AND  POWEK  STATION  AND 
REFUSE  DESTRUCTOR  AT  KETTERING. 

By  THOS.  READER   SMITH. 

It  is  now  some  ten  years  since  the  Kettering  Urban  Council 
first  considered  the  advisability  of  providing  an  Electric  Light 
and  Power  Installation  for  the  town,  and  decided  to  apply  to 
the  Board  of  Trade  for  a  provisional  order,  which  they  obtained 
in  1896.  Owing  to  other  heavy  expenditure  before  them,  how- 
ever, they  felt  they  could  not  at  that  time  proceed  with  the 
works,  which  were  from  time  to  time  postponed,  and  it  was  not 
till  May  1899  that  Dr.  Kennedy  was  engaged  to  report  on  the 
works  required  for  an  installation  and  the  prospects  of  such  an 
undertaking  in  Kettering.  This  report  was  received  in  January 
1900,  and  it  showed  that,  while  there  was  every  likelihood  of 
such  an  undertaking  being  successful,  the  Council  would  have  to 
be  prepared  for  a  capital  expenditure  of  about  40,000/. 

The  probability  of  the  undertaking  ultimately  proving  very 
remunerative  was  fully  borne  out  by  the  eagerness  displayed  by 
several  companies  to  purchase  the  Council's  provisional  order 
and  establish  works  themselves ;  and  the  dif&culty  of  meeting 
the  initial  expenditure  of  capital,  and  of  further  supporting  the 
undertaking  for  the  first  two  or  three  years  until  it  paid  its  own 
way,  led  the  Council  to  seriously  consider  the  offers  of  companies 
who  proposed  various  schemes  by  which  the  works  should  be 
constructed  and  the  installation  run  by  themselves  for  a  term 
of  years,  when  the  Council  would  have  the  option  of  taking  the 
works  over  on  terms  to  be  agreed  upon,  and  the  representatives 
of  a  number  of  these  companies  were  interviewed.  The  pro- 
posals received  were  shortly  as  follows : 

(a)  A  company  would  construct  works  and  conduct  the 
undertaking,  the  Council  having  the  option  by  a  two  years* 
notice  in  writing  requiring  the  company  to  sell  the  undertaking, 
of  purchasing  them,  at  the  end  of  seven  years  from  the  date  of 
the  company  commencing  to  supply  electricity,  and  within  six 
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months  of  any  subsequent  period  of  seven  years  at  their  value 
as  a  going  concern ;  or  for  a  sum  equal  to  the  capital  expendi- 
ture, plus  33  J  per  cent. ;  or  if  the  purchase  was  not  made  at  the 
end  of  the  first  term  of  seven  years,  at  a  premium  of  20  per  cent 

(b)  A  company,  in  the  event  of  their  tender  for  a  considerable 
section  of  the  work  being  accepted,  and  the  Council  agreeing  to 
pay  them  a  percentage  to  cover  risk  and  trouble,  offered  to  nm 
the  installation  for  five  years  and  then  hand  it  over  to  the 
Council  as  a  going  concern.     The  Council  were  to  construct  the 
works,  the  company  having  a  voice  in  the  selection  of  the  site, 
the  extent  of  the  initial  scheme,  and  amount  of  capital  expendi- 
ture ;  the  company  would  then  pay  the  Council,  during  the  term 
of  five  years,  the  sums  required  for  repayment  of  capital  with 
interest  as  they  became  due.     The  Council  to  give  the  company 
a  substantial  amount  of  street  lighting ;  the  company  to  receive 
the  whole  of  the  revenues,  and  they  would  work  the  destructor 
and  destroy  all  refuse. 

(c)  A  company  would  take  over  the  Council's  pro\Tsional 
order,  refunding  the  Council  the  expense  incurred  in  obtaining 
it.  The  company  would  construct  the  works  and  conduct  the 
imdertaking,  the  Council  having  the  option  of  purchasing  them 
at  any  time  after  ten  years*  working  by  paying  a  sum  equal  to 
the  capital  expended  plus  15  per  cent.^  and  a  further  sum  if 
required  to  make  the  company's  dividends  for  the  period  average 
6  per  cent. 

(d)  The  Council  to  provide  the  capital  required,  but  the 
company  to  purchase  all  plant  and  establish  the  works  and  take 
all  revenue  for  seven  years,  at  the  same  time  refunding  the 
Council  the  sums  required  for  repayments  of  capital  with  in- 
terest as  they  become  due.  The  Council  to  have  the  option  of 
taking  over  the  works  at  the  end  of  that  period  on  payment  to 
the  company  of  a  premium  amounting  to  10  per  cent,  of  the 
capital  expenditure,  or  at  the  end  of  fourteen  years  without 
premium. 

(e)  A  company  would  find  all  capital,  construct  all  works, 
and  conduct  the  undertaking,  the  Council  having  the  right  of 
purchase  by  valuation  at  any  time  after  ten  years*  working. 

As  the  Lighting  Committee  of  the  Council  investigated  these 
various  proposals,  a  number  of  objectionable  features  became 
apparent ;  only  in  one  case  were  the  works  to  be  constructed 
and  plant  purchased  by  the  Council,  and  then  they  were  not  to 
have  a  free  hand. 
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In  other  oflfers  the  companies  would  construct  the  works, 
for  which,  however,  in  one  case  the  Council  were  to  find  the 
capital ;  they  would  prepare  their  own  schemes,  and  while  a 
certain  amount  of  supervision  would  be  allowed  the  Council 
through  their  engineer,  it  became  evident  that  they  would  have 
practically  no  control  over  the  design  of  the  station  or  selection 
or  manufactui*e  of  the  plant  they  would  intend  to  take  over 
after  a  term  of  years. 

In  some  cases,  whatever  voice  the  Council  might  have  in  the 
first  stages  of  the  installation,  they  would  have  practically  none 
in  matters  of  extension  and  of  additional  machinery  or  plant. 

In  all  cases  the  CouncU  would  only  be  able  to  acquire  the 
undertaking  at  a  heavy  premium  in  some  form  or  other,  generally 
as  a  percentage  on  capital  expenditure,  but  also  probably  in  the 
high  initial  cost  at  which  all  plant  and  machinery  would  be 
valued,  as  with  works  constructed  by  a  company  the  Council 
would  lose  all  the  advantages  of  open  tendering,  and  plant  and 
machinery  purchased  in  this  way  might  not  be  such  as  the 
Council  would  have  selected  themselves. 

After  giving  these  various  proposals  a  very  full  consideration, 
the  Lighting  Committee  came  to  the  conclusion  that  it  would 
be  in  the  best  interests  of  the  town  for  the  Council  to  construct 
the  works  themselves,  and  conduct  the  undertaking  from  the 
commencement,  and  they  so  advised  the  Council,  who  instructed 
Dr.  Kennedy  to  complete  his  plans  and  estimates  with  a  view 
to  proceeding  with  the  works. 

The  scheme  proposed  included  the  provision  of  a  refuse 
destructor  to  work  in  connection  with  the  electricity  works. 
like  the  electric  Ught,  the  question  of  providing  a  destructor 
for  dealing  with  house  refuse  had  been  for  some  years  more  or 
less  under  consideration.  The  increasing  difficulty  of  finding  a 
tip  where  the  refuse  could  be  disposed  of  without  nuisance,  and 
the  expense  of  carting  to  the  only  place  available  in  the 
neighbourhood,  2i  miles  from  the  centre  of  the  town,  made  it 
urgent  that  something  else  should  be  done. 

After  considering  the  relative  advantages  of  putting  the 
destructor  at  the  sewage  disposal  works,  or  building  it  in  con- 
nection with  the  electricity  works,  it  was  decided  to  adopt  the 
latter  course.  A  site  had  been  provisionally  secured  near  the 
centre  of  the  town,  7377  square  yards  in  area,  sufficiently  large 
for  an  electric  light  and  power  station  and  refuse  destructor 
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combined,  and  also  for  public  baths  to  be  erected  at  a  later  date; 
the  site  would  also  allow  of  considerable  enlargement  of  the 
initial  installation,  and  there  was  land  adjoining  which  could  be 
secured  for  further  extension  when  this  should  become  necessary. 
The  cost  of  carting  refuse  to  a  destructor  on  this  site  would 
necessarily,  by  reason  of  its  position,  be  a  minimum,  and  the 
whole  of  the  steam  raised  by  the  waste  heat  from  the  com- 
bustion of  the  refuse  would  easily  be  utilised  by  the  electricity 
works.  Dr.  Kennedy  was  asked,  therefore,  to  prepare  his 
plans  for  a  combined  scheme,  and  the  Author  was  instructed 
to  advertise  for  tenders  for  providing  and  erecting  a  refose 
destructor. 

In  particulars  issued  to  guide  persons  tendering,  the  popu- 
lation was  put  at  30,000,  and  the  amount  of  refuse  per  week  at 
100  tons.  As  the  destructor  was  to  be  erected  in  the  centre  of 
the  town,  it  was  stated  to  be  essential  that  its  design  and 
construction  should  be  such  as  would  insure  the  complete 
destruction  of  refuse  at  a  high  temperature  and  without  causing 
any  nuisance.  The  destructor  was  to  be  capable  of  destroying 
100  tons  per  week  with  a  proper  margin  to  meet  the  growth  of 
the  town.  The  plant  was  to  be  suitable  for  erection  in  con- 
nection with  an  electric  light  and  power  station,  and  for  raising 
steam  in  a  Lancashire  boiler  to  work  with  the  station  boilers, 
blowing  off  at  160  lb.  per  square  inch.  Tenders  were  to  include 
for  destructor  furnace  with  hopper,  boiler  setting  and  flues,  etc, 
but  not  buildings  or  boiler  or  steam  piping,  and  for  supplying 
and  erecting  the  plant  complete.  Tenders  were  also  to  include 
for  working  the  destructor  for  six  months  after  completion,  for 
maintaining  the  plant  during  that  period,  and  handing  it  over  to 
the  ( Joimcil  in  proper  working  order  at  the  end  of  that  time, 
and  certain  guarantees  were  asked  for  with  reference  to  the 
performance  of  the  plant. 

Nine  tenders  were  received  in  response  to  the  Council's 
advertisement ;  and  the  committee,  after  carefully  considering 
the  various  proposals  made,  and  visiting  a  number  of  destructors 
at  work,  finally  recommended  the  Council  to  accept  the  tender 
of  Messrs.  Meldrum  Bros.,  amounting  to  1931/.  10^.,  as,  although 
not  the  lowest,  it  appeared  to  be  the  best  suited  to  the  Coimcil's 
requirements. 

When  the  Council  decided  to  proceed  with  the  electricity 
works,  the  Author  was  instructed  to  prepare  plans  for  buildings 
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designed  to  Dr.  Kennedy's  general  plan,  and  to  meet  his  re- 
quirements as  to  dimensions,  levels,  and  other  details. 

The  site  many  years  ago  was  quarried  over  for  stone  for 
local  buildings,  the  workings  being  12  feet  to  14  feet  deep  in 
places,  so  that  the  foundations  of  the  heavier  buildings  had  to  be 
taken  down  to  a  considerable  depth ;  as,  however,  the  floors  of 
the  engine  house  and  boiler  house  basements  are  8  feet  and 
5  feet  6  inches  below  ground,  the  additional  depth  required 
was  not  excessive.  There  are  two  entrances  to  the  site,  one 
firom  Field  Street  on  the  west,  serving  the  boilers  and  refuse 
destructor,  and  one  from  the  Rockingham  Soad  on  the  east  side, 
which  will  be  more  used  in  connection  with  the  ofl&ces  and 
electrical  part  of  the  work.  As  deep  drainage  was  necessary  to 
meet  the  requirements  of  the  baths  proposed  to  be  erected  on 
part  of  the  site,  and  a  dry  basement  for  the  engine  and  dynamo 
room  was  essential  for  electrical  considerations,  the  buildings 
have  been  surrounded  with  a  ring  of  deep  drains,  broken  only 
by  the  chimney  foundation,  of  stoneware  pipes  with  the  upper 
half  of  the  joints  left  open  and  the  trench  immediately  above 
filled  in  with  rubbly  material  so  that  no  water  from  the  sur- 
rounding ground,  which  the  filled-in  quarry  workings  have  left 
very  porous,  can  cross  the  trenches  to  the  buildings.  This  was 
done  from  the  Field  Street  entrance  on  the  west  side,  where  a 
connection  was  made  with  the  surface  water  drainage  system, 
which  thus  discharges  all  ground  and  surface  water  into  the 
brook  on  the  west  side  of  the  town. 

The  buildings  are  of  local  red  wire-cut  bricks  with  dressings 
of  pressed  bricks  and  stone,  the  roofs  being  slated  or  glassed. 
The  principal  building  of  the  block  is  the  engine  and  dynamo 
house.  It  is  about  100  feet  long  inside  and  39  feet  6  inches 
clear  width  between  piers.  The  height  from  floor  to  tie-rods  of 
roof  principals  is  28  feet,  which  gives  a  good  headroom  for  the 
travelling  crane  which  runs  the  length  of  the  building  20  feet 
above  floor  level.  The  basement  ia  8  feet  deep  below  floor  level ; 
it  contains  the  engine  bed,  steam  exhaust  pipes,  and  electrical 
cables.  The  engine  bed  is  a  solid  block  of  concrete  of  broken 
brick  ballast  with  sand  and  Portland  cement,  mixed  6  to  1, 
and  measures  37  feet  6  inches  by  24  feet,  and  has  a  total  depth 
of  14  feet,  having  to  be  taken  down  6  feet  below  the  basement 
floor  to  get  to  a  solid  foundation.  To  save  expense  the  part  below 
the  basement  floor  was  made  with  Barrow  lias  lime  instead  of 
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Portland  cement.     Steel  tubes  were  embedded  in  the  concictft 
throagh  which  the  cables  pass  from  the  dynamos.     The  exigm 
bed  stands  well  away  from  the  walls  of  the  building,  so  as  to 
leave  ample  room  between  for  steam  exhaust  pipes  and  electriol 
cables  and  leads  to  switchboard ;  on  the  east  side,  where  die 
cables  are,  the  space  is  11  feet  8  inches  wide,  and  is  floored  one 
with  concrete  arches  on  7-inch  by  3J-inch  steel  joists,  spaoel 
4  feet  apart  centres ;  and  on  the  south  and  west  sides,  when 
the  spaces  are  narrower,  the  flooring  is  of  -j^^inch  rolled  sted 
chequered  plates  on  4-inch  by  3-inch  steel  joists.     The  surbee 
of  the  engine  bed  and  the  concrete  flooring  is  finished  with 
terrazzo  paving. 

Only  about  half  the  floor  space  is  at  present  occupied  bj 
machinery,  the  remainder,  between  the  engine  bed  and  the  mail 
entrance  at  the  north  end,  being  left  for  additional  machineij 
when  required,  and  boarded  over.  A  strong  timber  stage  h» 
been  erected  from  the  basement  floor  immediately  inside  the 
main  entrance  to  receive  railway  drays  with  heavy  loads,  whidi 
are  dealt  with  from  this  point  by  the  travelling  crane. 

The  walls  on  the  inside  are  faced  with  local  red  facing  bricb 
with  a  dado  of  glazed  bricks  5  feet  high  all  round.  They  ire 
divided  into  bays  by  piers  supporting  the  crane  rail  girders  and 
panelled  with  arches  up  to  this  level,  and  there  are  clerestoiy 
windows  in  bays  above,  which,  with  the  roof  glazing  and  laige 
end  windows,  afford  ample  lighting. 

The  switchboard  platform  is  placed  alongside  the  east  wall 
of  the  engine  house  adjoining  the  battery  room;  it  is  raised 
3  feet  6  inches  above  the  engine  house  floor,  and  is  49  feet  long 
by  11  feet  wide.  It  is  formed  of  a  flat  slab  of  concrete,  6  inches 
thick,  placed  on  7-inch  by  3|-inch  steel  joists  spaced  4  feet  apart 
centres,  so  as  to  leave  the  full  depth  of  the  joists  free  for  all 
attachments  required  for  leads  from  the  cables  to  the  switch- 
board. A  rolled  steel  channel,  6  inches  by  4  inches,  bolted  to 
cast  shoes  fixed  to  the  steel  floor  joists,  forms  the  foundation  for 
the  switchboard.  Steps  from  the  engine  house  floor  lead  up  to 
the  platform,  and  a  small  staircase  from  a  balcony  over  the 
entrance  to  the  engine  house  from  the  ofBces  gives  ready  access 
from  the  chief  engineer's  office  on  the  first  floor. 

The  office  block  and  battery  room  are  on  the  east  side  of 
the  engine  house.  The  former  comprises  the  public  entrance, 
general  office,  stores,  engine-driver's  room  and  lavatory  on  the 
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jpx)und  floor,  with  chief  engineer's  and  assistant  engineer's 
offices,  drawing  office,  lavatory,  and  meter  room  on  the  first 
floor.  The  length  of  the  office  block  is  54  feet,  and  the  depth 
26  feet  6  inches.  The  battery  room  measures  46  feet  8  inches 
by  25  feet  inside,  and  is  12  feet  in  height  to  the  roof  tie  beams. 
On  account  of  the  acid  fumes  from  the  accumulators,  the  roof 
has  been  made  of  timber,  and  all  timber  and  iron  work  has  been 
painted  with  acid-proof  paint,  and  the  floor  paved  with  acid- 
proof  asphalt. 

The  boiler-house  is  placed  alongside  the  engine-house  on  the 
west  side ;  it  is  the  same  length,  and  has  a  total  width,  in- 
cluding coal  bunkers,  of  66  feet;  the  floor  level  is  5  feet 
6  inches  below  the  engine-house  floor,  and  the  height  from  floor 
level  to  the  ties  of  the  principal  roof  is  20  feet.  The  east  side 
Df  the  block  is  constructed  of  steel  stanchions  filled  in  with  re- 
volving steel  shutters ;  these  open  on  to  the  coal  bunkers,  one 
bo  each  boiler,  which  are  filled  direct  from  carts  over  a  strong 
tipping  beam  fixed  the  full  length  of  the  building.  The  roofing 
over  the  coal  bunkers  is  of  galvanized  corrugated  iron  sheets  on 
angle  purlins,  and  any  part  of  the  roofing  and  stanchions  can 
readily  be  removed  to  admit  a  new  boiler. 

Three  boilers  only  are  fixed  at  present,  but  there  is  accom- 
modation for  four  more  in  the  present  building.  They  are  of 
the  Lancashire  type,  8  feet  diameter  and  28  feet  in  length ;  the 
flues  are  arranged  in  the  usual  way  with  side  flues  delivering 
into  the  main  flue  at  the  back ;  Poulton's  blocks  have  been  used 
throughout  for  seating  and  covers. 

The  main  flue  runs  alongside  the  basement  wall  of  the 
engine-house  with  a  cavity  between ;  it  measures  8  feet  high  by 
5  feet  wide.  On  leaving  the  boiler-house  the  flue  bends  round 
towards  the  chimney  and  is  widened  out  to  form  three  parallel 
flues,  a  by-pass  up  the  centre  and  a  flue  on  either  side — only 
one  of  which  has  been  constructed  at  present — for  feed-water 
economisers.  A  connection  from  the  refuse  destructor  flue  has 
been  made  with  this  side  flue,  so  that  the  hot  gases  from  the 
destructor  may  be  available  for  heating  the  econonusers.  The 
flues  throughout  are  lined  with  firebrick;  the  entrances  and 
connections  are  controlled  by  cast-iron  swivel  dampers,  and  the 
flues  are  covered  with  cast-iron  ribbed  plates  covered  with  sand 
and  paved  over  with  concrete  slabs. 

The  refuse  destructor  buildings  are  well  removed  from  the 
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engine-house ;  they  adjoin  the  south-west  comer  of  the  boiler- 
house,  a  small  door  in  the  south  wall  of  the  latter  opening  into 
the  destructor  boiler-house  being  the  only  communication  be- 
tween them.  The  destructor  building  and  boiler-house  are 
78  feet  in  length  by  49  feet  in  width.  The  tipping  floor  of 
concrete  arches  on  steel  joists  is  immediately  over  the  furnace 
and  firing  floor;  it  is  paved  with  3-inch  granite  cubes,  and 
measures  50  feet  by  26  feet  and  is  11  feet  6  inches  in  height  to 
the  tie  rods  of  roof  principals.  Access  to  the  tipping  floor  is  by 
an  inclined  road,  with  a  gradient  of  1  in  18,  along  the  west 
boundary  of  the  site  commencing  at  the  Field  Street  entrance. 
Eefuse  is  tipped  from  carts  into  a  large  hopper  with  an  opening 
below  along  the  front  from  which  the  refuse  is  hand  fed  into 
the  furnaces  immediately  opposite. 

As  owing  to  the  requirements  of  the  electric  light  station  it 
was  impossible  to  place  the  furnace  facing  the  open  yard,  access 
for  carts  to  the  firing  floor  has  been  provided  by  an  entrance 
from  the  clinker  yard  behind,  through  the  destructor  boiler 
house,  and  the  buildings  and  plant  have  been  so  arranged  that 
room  is  left  for  an  exactly  similar  plant  between  this  entrance 
and  the  south  boundary  of  the  site,  so  that  the  complete  plant 
would  consist  of  two  similar  furnaces  with  their  boilers 
symmetrically  arranged  with  the  cartway  up  the  centre  between 
them. 

The  destructor  is  one  of  Messrs.  Meldrum  Bros,  patent  sim- 
plex regenerative  furnaces  of  the  front  feed  tjrpe,  the  front  feed 
being  adopted  in  preference  to  top  feed,  as  the  refuse  is  kept 
cooler  in  the  hopper,  well  away  from  the  furnace  while  awaiting 
destruction,  and  so  is  less  liable  to  become  oflensive,  and  the 
stoking  can  be  more  efficiently  done  by  hand  through  the  front 
furnace  doors  than  from  a  top  feed  hole.  The  furnace  has  two 
grates,  space  being  left  for  the  enlargement  of  the  furnace  to  a 
three-grate  cell.  It  measures  12  feet  by  6  feet  2  inches  between 
walls,  and  10  feet  by  5  feet  2  inches  over  the  grates,  and  is 
guaranteed  to  effectually  destroy  25  tons  of  refuse  in  24  hours, 
or  17  tons  in  16  hours  working  normally.  The  combustion 
chamber  is  13  feet  by  5  feet  11  inches  and  10  feet  high;  it  is 
practically  a  continuation  of  the  furnace  which  it  immediately 
adjoins,  only  being  separated  from  it  by  a  low  tire-brick  bridge. 
A  minimum  working  temperature  of  1400°  F.  and  an  average 
working  temperature  of  1700**  F.  are  guaranteed  for  the  com- 
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bnstion  chamber,  and  no  difficulty  is  found  in  maintaining  these 
feemperatures,  higher  temperatures  being  frequently  reached, 
considerable  quantities  of  dust  being  fused  on  the  floor  of  the 
ehamber. 

From  the  combustion  chamber  the  hot  gases  from  the  furnace 
pass  through  the  flues  of  an  8  feet  by  28  feet  Lancashire  boiler, 
working  at  a  pressure  of  200  lb.  on  the  square  inch,  to  a  hori- 
zontal chamber  in  the  rear,  from  which  they  pass  through  a 
T^enerator  consisting  of  176  3-inch  diameter  cast-iron  pipes 
to  the  main  flue  below;  the  air  feed  for  the  furnace  circu- 
lating between  these  pipes  is  raised  to  a  temperature  of  about 
350**  F.,  and  is  led  by  a  special  flue  to  chambers  under  the 
furnace  grates,  each  of  which  is  fitted  with  two  of  Meldrum*s 
steam  blowers,  by  which  forced  draught  is  supplied  to  the 
fomace.  The  main  flue  from  the  boiler  passes  direct  to  the 
chimney  and  has  a  connection  on  the  way,  as  stated  above,  to 
the  economiser  flue ;  a  by-pass  flue  takes  the  gases  from  the 
combustion  chamber  into  the  main  flue  beyond  the  boiler  when 
the  latter  is  shut  down,  and  a  special  door  beyond  the  com- 
bustion chamber  admits  an  air  feed  into  the  by-pass  to  cool 
the  gases  down  for  use  with  the  economiser. 

As  details  of  the  working  of  the  destructor  are  given  else- 
where, it  is  sufficient  here  to  say  that  it  has  worked  well  from 
the  commencement  in  May  last  year,  that  there  is  no  difficulty 
in  obtaining  and  maintaining  good  temperatures  in  the  com- 
bustion chamber,  and  that,  though  situated  in  the  centre  of  the 
town  in  a  closely  built  district,  it  does  not  give  rise  to  any 
nuisance. 

The  roofs  of  the  buildings  throughout,  except  the  offices  and 
battery  room,  are  of  mild  steel ;  ventilators  run  the  full  length 
of  the  buildings ;  the  upper  parts  of  the  roofs  and  ventilators  are 
glazed  with  HeUiwell's  patent  glazing,  and  the  sides  of  the  ven- 
tilators are  filled  in  with  Helliweirs  zinc  louvres.  The  drawings 
give  all  details,  and  the  Table  on  p.  136  gives  the  sections  used 
in  the  various  principals. 

The  chimney  stands  at  the  south-east  comer  of  the  block. 
It  has  an  octagonal  shaft  and  square  base ;  its  clear  diameter 
inside  is  9  feet  and  its  height  is  150  feet  above  ground  level. 
It  stands  on  a  concrete  foundation  30  feet  square  by  7  feet 
6  inches  thick,  the  base  resting  on  the  solid  blue  clay  14  feet 
6  inches  below  ground  level.    The  sides  of  the  square  base 
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measure  19  feet  9  inches  in  length,  and  21  feet  3  inches  in 
height  from  the  ground  to  the  top  of  the  cornice,  above  which 
the  square  base  is  gathered  in  with  pyramidal  corners,  all  faced 
with  plinth  bricks,  to  the  octagonal  shaft  above.  The  sides  are 
formed  with  arched  panels. 

The  shaft  is  built  in  sections  of  25  feet  in  height,  the  thick- 
ness of  the  brickwork  of  the  lower  part  of  the  octagonal  shaft 
being  2  feet  7^  inches,  each  successive  section  diminishing 
4^  inches  in  thickness  by  set-backs  on  the  inside  to  13^  inches, 
the  thickness  of  the  top  section.  The  batter  on  the  outside  of 
the  octagonal  shaft  is  1  in  45.  Hoop-iron  bonds  are  used  to 
strengthen  the  top  section,  two  rows  of  IJ-inch  by  -j^inch  hoop- 
iron  being  used  on  each  side  every  sixth  course,  the  ends  being 
interlaced  at  the  corners  and  turned  down  into  the  joints  of  the 
brickwork. 

The  top  is  finished  with  a  cast-iron  cap  msde  in  sixteen 
sections,  bolted  together  and  secured  to  the  brickwork  below 
with  holding-down  bolts ;  the  outer  face  of  the  cap  is  shaped  to  a 
curved  splay,  which  is  continued  below  by  specially  made  blue- 
brick  blocks  well  bonded  together,  and  the  whole  is  placed  on  a 
blue-brick  cornice  carried  on  red  arches  springing  from  piers 
corbelled  out  from  the  octagonjJ  corners  of  the  shaft. 

The  chimney  is  built  with  local  red  wire-cuts  in  Barrow  lias 
lime  mortar,  with  an  outer  facing  of  Leicestershire  Heather 
bricks;  the  cap  only  is  built  with  Portland  cement  mortar. 
The  shaft  is  lined  for  half  its  height  with  firebrick  set  in  fire- 
clay, the  bottom  portion  in  the  square  base  being  9  inches  thick, 
and  the  octagonal  part  above  4J  inches  thick ;  a  cavity  is  left 
between  the  firebrick  lining  and  the  red  brickwork  of  the  shaft, 
which  is  ventilated  by  a  current  of  air  from  cast-iron  gratings 
in  the  base. 

A  cast-iron  steam  exhaust  pipe,  20  inches  diameter,  is  taken 
up  the  centre  of  the  chimney  for  the  full  height  of  150  feet.  It 
stands  on  a  cast-iron  stool-piece  at  the  bottom,  which  takes  the 
whole  weight,  and  is  steadied  at  intervals  of  18  feet  up  the  shaft 
by  cast-iron  arms  resting  on  the  brickwork,  but  left  free  to 
move  under  expansion  when  heated.  A  junction  and  valve  are 
provided  at  the  foot,  from  which  steam  will  be  taken  across  to 
heat  the  baths  when  these  are  erected. 

A  copper  tape  lightning  conductor,  li  inch  by  J  inch,  is 
fixed  up  the  shaft,  terminating  at  the  top  in  a  2  inch  by  ^  inch 
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copper  coronal  fixed  to  the  cast-iron  cap  and  with  four  copper 
points  screwed  in,  and  at  the  foot  in  an  earth  plate,  2  feet  bf 
3  feet,  buried  about  6  feet  deep. 

The  total  weight  of  the  structure,  including  the  20-inA 
steam  exhaust,  is  about  1800  tons,  which  gives  a  pressure  i 
2  tons  per  square  foot  on  the  blue  clay  immediately  below  4* 
concrete  foundation  block. 

The    cost  of  the  various   works  described    has  beea 
follows : — 

Electbio  Light  akd  Poweb  Station. 
Buildings. 

£         s.  d. 

Purchase  of  site,  3985  8q.  yds 1,401    6  10 

Drainage  of  site        355  14  8 

Buildings 6,194  19  6 

Roofs 442    2  0 

Fencing,  north  side  of  site     41  11  6 

Economiser  roof       78  15  0 

Electric  lighting  of  buildings        286    0  0 

Furnishing  offices  and  stores 121    2  3 

Work  done  by  Council— road  making,  drainage,  etc., 

labour,  materials,  and  carting 203  18  1 

MisoeUaneous — Clerk  of  Works,  Quantity  Surveyor, 

printing  and  advertising,  legal  expenses,  etc 473  11  I 


£9,599    0  11 


Chimney. 


Foundation        342  16  3 

Chimney  shaft 1,124  11  5 

20  in.  steam  exhaust  up  centre  (cost  of  pipes  and 

stays)      130    3  6 

£1,597  11  2 

Total £11,196  12    1 


Bkfuss  Debtruotob. 

£        t.  d. 

Purchase  of  site,  1600  sq.  yds 495    0  10 

Boundary  wall 35    1  7 

Buildings  and  inclined  road 1,875  15  9 

Boofs 123  14  3 

Refuse  destructor 1,625    0  0 

Boiler  setting  and  flues 329  17  0 

Boiler  and  connections 888    5  4 

Road    making,  etc.,  done   by  Council — labour  and 

materials        74  19  2 

Miscellaneous — Clerk  of  Works,  Quantity  Surveyor, 

printing  and  advertising,  legal  expenses,  etc 252    6  1 


Total    £5,700    0    0 
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DISCUSSION. 

Mr.  G.  W.  Lacey  :  I  have  very  great  pleasure  in  proposing 
a  vote  of  thanks  to  Mr.  Smith  for  his  paper.  With  regard 
to  the  evaporation,  I  should  like  to  ask  whether  the  allowance 
is  taken  at  four-fifths  of  the  rainfall  or  determined  by  any 
p^icular  observations  made  during  the  time  the  rainfall  was 
being  gauged  ?  One  thing  which  must  strike  one  is  the  enor- 
mous cost  of  obtaining  a  Bill  in  Parliament — 3290/.  seems  a  lot 
of  money  for  the  Council  to  have  to  spend  in  order  to  fulfil  the 
duties  imposed  on  them  by  the  Public  Health  Act.  Clause  34, 
making  provision  for  the  inspection  of  services,  is  certainly  new 
and  is  different  in  its  terms  from  what  we  have  in  the  Oswestry 
Act,  though  I  do  not  know  that  it  covers  any  more  groimd. 
Our  clause  says  that "  the  service-pipe  connected  with  the  mains 
shall  be  laid  under  the  superintendence  of  the  corporation." 
That  seems  to  give  powers  for  inspection,  because  you  cannot 
very  well  have  supervision  without  inspection.  Certainly  the 
Kettering  clause  is  a  useful  one,  as  it  lays  down  in  specific  terms 
that  every  part  of  the  service-pipe,  as  well  as  all  the  fittings, 
shall  be  inspected  by  the  local  authority.  I  notice  in  the 
description  of  the  culvert  that  provision  is  made  in  the  centre 
for  plugging  up  at  any  time  if  it  is  thought  desirable.  I  should 
like  to  ask  what  particular  reason  there  is  for  doing  that.  I 
notice  that  the  height  of  the  embankment  above  the  overflow 
level  is  not  mentioned  With  regard  to  the  drainage,  I  see  that 
a  drain  is  laid  for  the  village  of  Loddington,  situated  a  mile  above 
the  new  reservoir  embankment  and  discharging  into  the  waste- 
water channel.  Is  that  intended  to  convey  sewage  or  only  surface 
water  ?  If  the  former,  it  does  not  seem  desirable  to  have  it 
so  close  to  the  reservoir.  With  regard  to  the  filters,  Mr.  Smith 
has  not  provided  ventilators,  as  is  usually  the  case.  His  filters 
have  been  at  work,  and  probably  he  will  say  whether  they  have 
worked  as  he  expected.  I  should  like  to  know  if  Mr.  Smith  has 
discovered  any  cause  for  the  subsidence  of  the  embankment 
which  was  not  discernible  by  boreholes  in  the  strata.  Perhaps 
there  is  a  looser  and  softer  part  above  the  clay,  which  may  have 
had  something  to  do  with  it.  The  piling  has  apparently  checked 
the  movement,  but  he  does  not  say  whether  he  has  any  fear  with 
regard  to  the  distortion  of  the  clay-puddle  when  the  reservoir  is 
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filled  with  water.     The  prices  given  at  the  end  of  the  paper  ue 
very  useful. 

Mr.  J.  P.  NoRRiNGTON :  I  have  pleasure  in  seconding  the 
vote  of  thanks  proposed  by  Mr.  Lacey.  Anyone  who  has  ben 
connected  with  towns  must  be  very  sensible  of  the  enormoa 
waste  of  water  which  goes  on  entirely  through  the  poor  dta 
of  fittings  used.  Take  the  house  fittings :  you  get  pipes  wfaii 
leak  in  about  seven  years'  time ;  you  get  taps  which  leak  ii 
about  twelve  months  after  you  start  using  them.  These  an  i 
constant  source  of  annoyance.  Then  there  is  the  larger  question 
of  pipes  in  the  streets.  A  great  number  of  street  openings  m 
caused  by  defects  in  these  pipes. 

Mr.  W.  E.  Locke  :  I  should  like  to  ask  Mr.  Smith  if  he  on 
give  us  any  figures  as  to  the  working  expenditure  and  income  of 
the  undertaking.  In  a  similar  case  of  a  Water  Act  we  have  t 
clause  which  provides  that  only  the  repayment  of  principal  ca& 
be  made  a  charge  on  the  general  district  rate ;  and  any  deficienef 
on  the  interest  account  on  the  working  of  the  undertaking  we 
have  to  raise  by  means  of  a  deficiency  rate  on  the  consumers  only. 
That  was  a  clause  put  in  by  the  Parliamentary  Committee: 
Therefore  you  will  understand  that  when  this  rate  had  to  be 
raised  on  the  first  year's  working  it  did  not  increase  the  popa- 
larity  of  the  undertaking  for  the  time  being.  Owing  to  the 
expense  of  the  purchase  of  the  undertaking,  and  the  cost  of 
obtaining  the  Act,  which  amounted  to  4500/.,  we  have  had  to 
provide  a  very  large  sum  indeed  to  make  up  this  amount. 

Mr.  H.  G.  Coales  :  I  should  like  to  know  whether  the  28 
gallons  of  water  per  day  consumed  per  head  includes  water  for 
flushing,  cleansing  of  markets,  and  trade  purposes,  or  is  it  only  a 
domestic  supply  ?  Why  is  it  that  so  large  a  proportion  of  the 
population  were  not  supplied  by  the  waterworks  ?  Did  they 
have  a  water  as  good  in  the  wells  ?  I  should  be  glad  if  we  could 
have  an  analysis  of  the  water  supply.  In  the  neighbouring 
town  of  Rothwell  the  water  is  so  charged  with  iron  that  it 
petrifies  anything  it  comes  into  contact  with,  and  they  have  to 
soften  it.  The  Kettering  water  comes  from  the  same  strata ;  the 
Northampton  sand  over  the  lias  clay.  Therefore  it  would  be 
very  interesting  to  know  what  the  analysis  of  your  water  is.  I 
was  interested  in  hearing  that  you  had  been  looking  round  the 
Naseby  district,  because  so  has  Market  Harborough.  That  is 
a  very  high  table-land  560  ft.  above  sea-level,  and  if  you  could 


DISCUSSION.  141 

get  water  from  that  district  you  would  have  a  gravitation 
scheme.  According  to  the  paper  the  main  was  tested  when  laid 
up  to  300  feet.  Did  you  have  any  breakages  or  defective  pipes^ 
or  did  they  all  stand  ? 

Mr.  W.  0.  Thorp  :  With  reference  to  the  cost  of  obtaining 
the  Act,  I  may  say  that  in  Malvern  we  are  going  in  for  a  water 
scheme,  on  which  we  are  spending  22,000/.  to  23,000/.,  and  we  had 
to  lay  out  4600/.  in  getting  Parliamentary  powers.  Our  Act 
was  practically  an  unopposed  one.  When  there  is  so  much  talk 
about  municipal  extravagance  I  think  it  is  time  that  Parliament 
took  steps  to  lessen  the  burden  of  obtaining  powers.  With 
a  mixture  of  clay  and  ironstone  in  the  geological  formation,  I 
should  be  curious  to  know  what  kind  of  water  you  obtain  below 
that.  The  by-law  as  to  the  plumbers'  fittings  seems  to  be  a 
very  good  one.  As  to  leakage  from  fittings,  we  are  not  troubled 
with  that  diflSculty.  Every  house  is  supplied  by  meter,  and  as  a 
consequence  the  consumption  is  only  12  gallons  per  head  per 
day.  With  reference  to  the  filters,  I  notice  that  you  propose 
adopting  a  head  of  2  ft.  I  do  not  know  what  experiments  have 
been  made  here,  but  at  Malvern  I  have  been  taking  analyses  of 
water  from  a  head  of  9,  12,  18  and  24  in.,  and  I  find  that  our 
analysis  comes  out  better  with  12  in.  head  on  the  filters.  I 
should  like  to  know  if  any  examination  has  been  made  of  the 
puddle  wall,  both  in  the  portions  which  have  slipped  and  the 
portion  which  stood  firm. 

Mr.  W.  Harpur  :  I  should  like  to  say  a  word  as  to  the  cost 
of  obtaining  an  Act  for  the  carrying  out  of  new  public  works. 
It  is  no  doubt  a  crying  shame  that  the  cost  of  obtaining  powers 
for  constructing  necessary  sanitary  works  is  so  very  high.  I 
was  concerned  in  a  Bill  which  passed  Parliament  two  or  three 
years  ago — a  sewerage  Bill — and  I  saw  a  report  the  other  day 
that  the  cost  was  within  a  few  pounds  of  20,000/.  That  is  a  Bill 
which  was  opposed  in  both  Houses.  Still,  to  add  20,000/.  on  to 
the  coat  of  the  works  is  an  abominable  shame,  to  say  the  least. 
One  other  point  in  which  I  feel  interested,  and  which  has  not 
been  referred  to  in  the  discussion,  is  the  power  to  frame  by-laws 
for  preventing  the  pollution  of  the  watershed  area  from  which 
a  water  supply  is  drawn.  That  I  think  is  a  most  important 
point  in  any  water  scheme  where  you  have  a  catchment  area, 
and  where  pollution  is  possible  by  the  inhabitants  of  that  area. 
I  think  you  have  done  very  wisely  in  obtaining  powers  to  make 
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at  least  secure  the  purity  of  your  watershed  area.     Many  districti 
have  suffered  very  seriously  in  consequence  of  pollution  of  the 
area.     In  a  recent  one  in  the  district  of  Mountain  Ash,  and 
earlier  in  the  Rhondda  Valley,  near  my  own  district,  there  hm 
been  serious  outbreaks  due  to  the  pollution  of  the  watershed 
areas.     Therefore  I  say  you  have  been  extremely  wise  and 
fortunate  in  obtaining  special  powers  whereby  you  can  control 
the  purity  of  the  area  from  which  your  water  supply  is  obtainei 
Mr.  T.  Eeader  Smith,  in  reply,  said:   I  am   very  miidi 
obliged  to  you  for  your  vote  of  thanks  for  the  paper.     It  ha 
been  a  great  pleasure  to  me  to  prepare  it,  and  to  arrange  tk 
meeting  here,  though  I  confess  it  takes  up  a  good  deal  of  time. 
The  first  question  was  as  to  the  evaporation.     We  made  no 
special  experiments  to  ascertcdn  this.     Mr.  Hawksley  has  done 
a  good  deal  of  work  in  this  direction,  and  has  pretty  well  estab- 
lished the  fact  that  the  evaporation  in  this  part  of  the  country 
amounts  to  16  in.,  so  we  adopted  that  figure.     As  to  Clause  34, 
the  point  with  us  was  rather  this:  we  had  ample  powers  to 
supervise  the  laying  of  pipes,  but  no  power  to  compel  anyone  to 
send  us  notice.     No  plumber  can  now  cover  up  a  service  pipe 
any  more  than  a  builder  can  lay  a  drain  without  our  knowledge. 
He  has  to  send  us  a  notice  before  he  covers  it.    With  regard  to 
the  stopping  of  the  culvert,  I  had  no  particular  reason  for 
supposing  it  would  be  necessary,  but  in  constructing  I  thought 
I  would  make  the  provision  in  case  of  any  unforeseen  accident 
With  an  open  culvert,  every  point  is  under  inspection  and  every 
valve.     The  height  of  the  top  of  the  embankment  above  the 
overflow  is  5  ft.     As  to  the  Loddington  drainage,  the  drain  takes 
the  place  of  the  stream,  and  whatever  water  the  people  of 
Loddington  were  previously  entitled  to  put  in  the  stream,  they 
will  now  put  in  the  drain.     There  were  attempts  to  make  us 
responsible  for  the  purification  of  the  whole  of  the  water  that 
may  come  from  the  drain,  but  we  have  a  clause  providing  that 
nothing  we  do  shall  relieve  the  parish  of  Loddington  of  its 
responsibility.     As  to  the  ventilation  of  the  filters,  no  ventilators 
have  been  carried  through  the  sand.     They  are  a  great  nuisance, 
and  in  designing  the  new  filters  I  decided  to  do  without  them. 
The  new  beds  work  very  well,  and  give  no  trouble,  so  we  are 
quite  satisfied.     As  to  the  subsidence,  perhaps  I  have  omitted 
to  say  that  the  valley  is  rather  a  steep-sided  one,  and  there  is  a 
flat  piece  where  the  stream  runs  which  is  alluvial.     We  saw 
what  it  was  in  taking  down  our  puddle  trench,  which  was  20  ft. 
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deep.  It  looked  good  enough  to  carry  the  weight  that  was  to 
be  put  upon  it,  and  that  is  proved  by  the  down  face  of  the 
embankment  which  has  not  given.  I  cannot  say  more  about  it 
than  this— that  the  natural  drainage  having  been  cut  off  it 
became  waterlogged,  and  proved  unequal  to  carrying  the  weight. 
We  did  not  see  anything  that  would  lead  us  to  suppose  that 
anything  of  the  kind  would  happen.  The  expense  we  are  now 
being  put  to  is  pretty  much  the  same  as  if  we  had  had  to  form 
heavy  concrete  walls  in  the  ground  at  the  start,  except  that  some 
material  has  to  be  twice  moved.  Apart  from  that  I  do  not  think 
there  is  any  additional  expense  on  the  work  which  would  not 
have  been  incurred  if  we  had  supposed  at  the  start  that  the 
ground  was  not  satisfactory,  and  we  had  had  to  make  the  foun- 
dation good.  We  are  now  going  to  put  a  shaft  down  in  order 
to  prove  the  embankment.  We  shall  start  at  the  lowest  point 
of  the  subsidence  and  sink  down  to  the  original  ground  level 
below,  so  that  we  shall  be  able  to  see  what  has  happened  to  the 
puddle  wall,  and  make  a  section  of  it.  With  reference  to  ex- 
penditure and  the  repayment  of  capital  imder  our  Act,  the  cost 
of  obtaining  the  Act  has  to  be  repaid  within  five  years,  and  the 
other  capital  expenditure  is  to  be  spread  over  a  period  of  sixty 
years.  We  make  good  the  deficiency  of  income  to  meet  expen- 
diture firom  the  general  district  rate,  so  that  all,  whether  con- 
sumers or  not,  have  to  pay  this  alike.  That  is  an  advantage, 
because  when  anything  goes  wrong  with  a  well  the  owner  says, 
"  I  may  as  well  have  the  town  water  as  I  shall  have  to  pay 
something  for  the  water  in  any  case."  The  wisest  course  seems 
to  be  to  make  everybody  pay,  as  they  can  all  benefit  by  what  is 
provided  for  public  purposes.  To  meet  loan  charges  we  provided 
a  reserve  fund,  so  that  we  are  averaging  for  what  would  have 
been  at  the  start  a  very  heavy  repayment.  The  consumption 
of  water  given  per  day  includes  the  use  of  the  commodity  for 
all  kinds  of  trade  purposes.  The  Midland  Railway  Company 
take  700,000  gallons  a  week,  and  our  trade  consumption  works 
out  at  an  average  of  about  9^  gallons  per  head  per  day.  We 
are  not  fully  metered,  but  we  are  to  a  very  large  extent. 
Then  as  regards  analysis,  our  well  water  is  very  hard,  about  28^ 
of  hardness.  Our  reservoir  water  is  also  rather  hard,  about  13®. 
We  register  the  plumbers.  I  am  glad  to  say  we  did  not  crack 
any  pipes  in  testing  up  to  300  ft.  I  should  have  tested  up  to 
600  ft.,  but  when  you  have  a  long  length  of  main  it  takes  a 
long  time  to  pump  it  up.     The  rate  for  labour  here  is  5d.  per 
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hour.    As  to  borings  on  the  site,  we  put  a  few  boreholes  down. 
We  know  the  ground  very  well.     The  foundation  of  this  part  of 
the  country  is  the  blue  lias  clay.    There  has  been  no  latenl 
movement  of  the  middle  wall.     It  has  come  forward  a  little  oi 
the  top  side,  but  it  is  not  a  very  serious  matter.     We  were 
proving  some  of  the  cracks  the  other  day,  and  we  found  ibs] 
had   disappeared   altogether  3  or  4  ft.  down,  and   the  worst 
crack  was  entirely  out  at  a  depth  of  6  ft.     Our  supply  from 
wells  is  not  great.     At  present  we  are  pumping  &om  both  of 
them.     Shortly  we  propose  to  dispose  of  one  of  them  to  a  neigk- 
bouring  authority  which  is  short  of  water.     They  are  seeking 
powers  to  acquire  it,  and  we  are  obtaining  powers  to  dispose  d 
it.     As  to  the  head  on  the  filters,  we  have  not  made  experimenta. 
The  average  head  is  about  2  ft.     When  we  bought  the  works  it 
was  2  ft.,  and  it  has  served  us  very  well. 


Communicated  Eeply. 

The  Council's  first  Act,  1898,  giving  compulsory  powers  for 
purchasing  the  undertaking,  cost  1911/.,  and  the  1901  Act^ 
empowering  them  to  construct  the  works,  cost  3291/.,  making 
the  total  Parliamentary  expenses  5202/. 

The  character  of  the  water-supply  from  our  Cransley  ^e8e^ 
voir  varies  during  the  year,  being  influenced  as  to  its  minenl 
constituents  by  the  rainfaU,  but  the  following  analyses  during 
1905  by  Mr.  E.  W.  Voelcker,  the  county  analyst,  are  fairly 
representative. 


Grains  per 

GftUoo. 

February,    i 

April. 

July. 

October. 

Total  solid  residue 

19-32 

20-72       ; 

13-44 

17-64 

Oxygen  absorbed 

0-067 

0-069     , 

0-072 

0-076 

Lime         

6-41 

7-50 

3-92 

512 

Magnesia 

0-93 

0-81       1 

0-86 

1-01 

Sulphuric  acid 

2-73        i 

3-11 

2-56 

2-72 

NitrogciU  B8  nitrates       . .         .A 

0-06 

0-108     1 

,, 

,, 

equal  to  nitric  acid            . .  f 

0-28 

0-417 

.. 

,, 

Chlorine \ 

1  05 

108 

110 

1-18 

equal  to  chloride  of  sodium  / 

1-75        1 

1-77 

1-81 

1-94 

Free  ammonia 

0  0075^ 

trace 

none 

0001 

Albuminoid  ammonia 

0-007 

0-007 

0-005 

0008 

*  This  is  a  very  unusual  quantity ;  there  is  rarely  more  than  a  trace. 
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The  Author  has  no  recent  analyses  of  the  well  water  which 
forms  a  small  portion  of  the  town's  supply :  the  latest  appear  to 
have  been  made  by  Dr.  Dupre  in  1887  ;  they  are  as  follow : — 


S&mple«  from  Wells  at 

Weekley. 

Clover  Hill. 

Appeaianoe 

Clear 

Clear 

Colour 

Very  pale  greenish 

Very  pale  greenish 

BmeU 

Inodorous 

Inodorous 

Depodt            

Very  minute  trace 

Very  minute  trace 

Nitroiuaoid 

None 

Ditto 

Phosphoric  acid 

Trace 

Strong  trace 

PoiBODOiis  metals        

None 

None 

Hardness  before  boiling 

28°  Clark 

22°  Clark 

Hardness  after  boiling 

40  Clark 

4-5°  Clark 

Gr*iii8  per  Gallon. 

Oxygen  absorbed        

0014 

0013 

Total  dry  residue        

30-45 

33-95 

Colour  of  residue                   ^. 

White 

White 

Behayioor  of  residue  on  ignition 

(  Does  not  darken  \ 
\      on  heating.      / 

(  Does  not  darken  ' 
\      on  heating. 

Chlorine           

0-95 

119 

Nitric  arid       

0-35 

0-39 

Ammonia         

0  0007 

none 

Albuminoid  ammonia . . 

00015 

0-0007 

Main  mineral  constituents  of  residue 

.. 

,, 

Carbonate  of  lime  (CaCOO   .. 

23-91 

25-48 

Sulphate  of  lime  (GaSOJ     .. 

3-54 

4-18 

Sidphate  of  Magrnesin  (MgSO  J 

0  33 

0-38 

Silica  C»iOt>     ..         

0*45 

0-45 

Ctilorid©  of  sodium  (NaCl)   .. 

1-53 

i-m 

With  further  reference  to  the  subsidence ;  when  the  upper 
part  of  the  embankment^  which  had  been  badly  fissured  adjoin- 
ing the  puddle- wall,  had  been  removed  suflBciently  to  obtain  a 
sound  foundation  for  its  reconstruction^  a  shaft  was  sunk  through 
the  embankment  to  the  ground  surface  below,  to  ascertain,  if 
possible,  the  nature  of  the  movement,  and  also  if  the  puddle  wall 
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was  still  intact  or  had  been  damaged.  This  showed  that  the 
movement  of  the  ground  had  carried  forward  a  portion  of  the 
embankment  for  about  the  length  of  the  subsidence,  forming  a 
fissure  in  the  embankment,  which,  starting  at  about  20  ft.  firom 
the  puddle-waU,  at  ground  level,  cut  into  it  about  20  ft.  above 
ground  level;  that  the  plastic  puddle  had  squeezed  into  this 
fissure  under  its  own  weight,  totally  filling  it,  and  that  the 
puddle  wall  above  had  travelled  forward  with  the  embankment 
a  distance  of  about  3  ft. 

A  trench  cut  across  the  puddle  wall  at  the  central  point  of 
the  subsidence,  where  this  movement  had  been  greatest,  proved 
the  face  of  the  puddle  wall  to  be  in  its  right  position  on  the 
down  stream  side,  4  ft.  belpw  the  level  to  which  it  had  been 
taken  down.  A  trench  was  therefore  excavated  to  this  depth 
along  this  side  for  the  length  of  the  movement,  and  the  puddle 
wall  made  good  and  carried  up  in  its  proper  line. 
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THE  KETTERING  COMBINED  ELECTRICITY 
WORKS  AND  REFUSE  DESTRUCTOR. 

By  F.  J.  BAKEWELL,  Assoc.  M.  Inst.  E.E. 

The  Kettering  Urban  District  Council  obtained  the  provisional 
order  authorising  the  construction  of  their  electricity  works  in 
1896,  but  owing  to  the  pressure  of  other  undertakings  the  order 
was  not  proceeded  with  until  its  revocation  was  threatened  by 
the  Board  of  Trade.  The  Council  then  called  in  Messrs.  Kennedy 
and  Jenkin,  who  prepared  the  plans  and  estimates  and  advised 
them  throughout  as  far  as  the  electricity  works  are  concerned, 
whilst  the  buildings  and  refuse  destructor  were  designed  and 
supervised  by  the  Council's  surveyor,  Mr.  T.  Header  Smith.  , 

Several  possible  sites  in  different  parts  of  the  town  were 
considered,  before  the  present  site  off  the  Rockingham  Road  was 
finally  decided  on  as  being  the  most  central  and  convenient  for 
the  combined  electricity  and  refuse  destructor  works. 

At  the  Local  Government  Board  inquiry  there  was  a  good 
deal  of  opposition  to  the  scheme  proposed,  owing  to  the  fears  of 
the  residents  that  the  destructor  would  cause  a  nuisance  from 
smoke  and  smells,  but  the  whole  scheme  was  finally  approved, 
and  sanction  obtained  to  a  loan  of  43,275/.  for  the  electricity 
works  and  mains,  and  5100/.  for  the  refuse  destructor.  The  fears 
of  a  nuisance  have  fortunately  been  proved  to  be  unfounded, 
and  there  has  not  been  one  complaint  since  the  opening  of  the 
works  on  May  7,  1904. 

The  site  covers  1}  acres  of  ground,  with  a  main  entrance 
in  Rockingham  Road ;  and  another  entrance,  for  the  carts  to  the 
destructor,  from  Upper  Field  Street  Avenue.  On  the  east  side 
of  the  buildings  ample  space  has  been  left  for  the  erection  of 
public  baths,  which  the  Council  propose  building  in  the  future. 

The  buildings  are  of  brick,  of  a  very  good  design,  being  well 
set  off  by  a  very  handsome  chimney.  They  are  very  well  lighted 
by  a  lofty  roof,  consisting  of  glass  and  slate,  with  match-boarding 


148  THE   KETTERING  COMBINED   ELBOTRICITY   WORKS 

under  the  slates ;  a  special  feature  being  the  zinc  louvres,  whidi 
are  so  shaped  that  they  very  efiFectually  exclude  rain  and  spny, 
even  in  the  worst  storms,  whilst  allowing  free  passage  to  tk 
air.  The  whole  of  the  buildings  and  plant  have  been  so  designed 
and  laid  down,  that  extensions  can  be  added  without  interfemn 
in  any  way  with  the  existing  plant,  and  at  minimum  cost 

The  battery  room,  which  is  situated  next  the  offices,  contain 
240  cells  of  the  Electrical  Power  Storage  Company's  make,  rf  t 
capacity  of  450  ampere-hours,  at  a  discharge  rate  of  150  ampera^ 
divided  into  two  batteries.  These  batteries,  arranged  one  oo 
each  side  of  the  3 -wire  system,  are  always  worked  as  complate 
tmits,  there  being  no  regulating  cells  whatever,  the  r^^ulating 
being  accomplished  by  means  of  two  reversible  boosters.  These 
machines,  which  are  situated  in  the  engine  room,  run  at  850 
revolutions  per  minute.  The  motors  are  connected  across  the 
outer  bus  bars  of  the  switchboard,  whilst  the  generators  are  de- 
signed to  give  90  volts  in  either  direction  when  c€urrying  a 
current  of  133  amperes.  The  shunt  regulating  resistance  of  tiie 
generator  is  especially  interesting,  being  designed  to  be  fixed  to 
the  front  of  the  switchboard  platform,  and  to  take  up  as  small  a 
space  as  possible.  The  rheostats  consist  of  a  fixed  resistanee 
of  500  ohms  connected  across  one  side  of  the  3-wire  system,  this 
resistance  being  divided  into  equal  portions  from  which  connec- 
tions are  taken  to  a  series  of  contacts  on  the  slate  switch  panel 
fixed  to  the  top  of  the  frame,  to  which  the  terminals  of  the  shunt 
winding  are  connected  by  means  of  a  sliding  switch.  These 
contacts  are  so  arranged  that  when  the  switch  is  in  the  middle 
position,  both  the  field  terminals  are  connected  to  the  centre  of 
the  resistance,  so  that  there  is  no  potential  difiference  between 
the  terminals  and  no  current  passes  though  the  field  windings; 
consequently  the  machine  is  not  excited.  As  the  switch  is 
moved  towards  either  end,  the  connections  to  the  field  are  gra- 
dually moved  away  from  the  centre  of  the  resistance,  one  in  eithei 
direction,  so  that  when  the  switch  reaches  the  end  of  the  slide 
there  is  a  maximum  potential  difierence  between  the  terminals 
of  the  field  winding,  and  the  machine  is  fully  excited.  The 
contacts  are  arranged  in  duplicate  and  cross  connected,  so  that, 
by  moving  the  switch  to  one  side  or  the  other  from  the  middle 
position,  the  machine  is  excited  in  reverse  directions.  This 
method  of  regulation  has  been  found  to  be  simpler  and  more 
satisfactory  in  working  than  the  normal  method  of  cell  r^[ula- 
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tion,  besides  doing  away  with  the  usual  complicated  and  costly 
network  of  leads  to  the  battery.  One  of  these  machines  has  a 
small  milking  dynamo  coupled  to  it,  capable  of  generating  133 
amperes  at  from  2  to  10  volts,  for  milking  up  any  particular 
cells. 

The  engine  room  at  present  contains  four  \Villiams  and 
Bobinson  2-crank  engines.  The  two  larger  ones,  of  250  I.H.P.. 
are  coupled  direct  to  two  155  K.W.  6-pole  shunt-wound  Parker 
dynamos ;  whilst  the  two  smaller  ones,  of  125  I.H.P.,  are  each 
coupled  to  two  37i  K.W.  6-pole  shunt-wound  Parker  dynamos 
in  tandem.  The  two  machines  of  each  of  these  smaller  sets  are 
connected  on  to  either  side  of  the  3-wire  system  and  act  as 
steam  balancers.  The  armatures  of  these  37^  K.W.  machines 
are  all  provided  with  a  coupling  at  both  ends,  and  are  all  inter- 
changeable, so  that  should  any  one  of  them  break  down  it  can 
easily  be  I'eplaced  by  the  one  spare  armature  or  by  any  of  the 
others. 

An  8-ton  travelling  crane,  built  by  Messrs  Carrick  and 
Bitchie,  has  been  provided  for  overhauling,  etc. ;  it  is  supported 
on  rails  on  each  side,  running  the  whole  length  of  the  engine 
room. 

The  main  switchboard,  which  is  mounted  on  a  raised  platform 
on  the  side  of  the  engine  room,  remote  from  the  boiler  house, 
was  supplied  by  Messrs.  Cox-Walker  of  Darlington.  The  whole 
of  the  connections  at  the  back  of  the  board  and  the  leads  from 
all  the  generators  and  boosters,  and  to  the  batteries,  consist  of 
base  copper  run  on  porcelain  insulators  on  an  iron  framework, 
in  order  to  prevent  any  risk  of  fire ;  this  is  especially  interesting, 
as  this  was  the  first  station  where  this  method  was  completely 
carried  out.  The  leads  from  the  generators  and  boosters  are  run 
in  a  subway  under  the  engine  room,  and  are  arranged  very 
simply  and  systematically,  the  positive  and  negative  leads  being 
kept  distinct  throughout  in  two  separate  groups.  All  the  fuses 
and  meters  in  the  machine  and  battery  circuits  are  arranged  on 
the  wall  behind  the  board,  each  set  being,  as  nearly  as  possible, 
behind  the  panel  connected  to  its  corresponding  machine.  The 
board  is  of  a  very  simple  design,  being  divided  up  into  fifteen 
panels  of  enamelled  slate  carried  by  an  iron  frame.  On  the  left 
are  six  panels  for  the  six  dynamos,  on  the  right  two  feeder 
panels  for  four  feeders  and  one  middle  wire  panel,  and  in  the 
middle  are  the  two  battery  panels  with  two  panels  for  the 
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booster  generators  and  booster  motors  on  eftch   side.    Ik 
dynamo  panels  are  each  fitted  with  an  ammeter;  two  rniiTiiimi 
and  reverse  current  circuit  breakers,  plug  bars,  a  voltmeter  phg 
and  double  change-over  links  which  enable  the  machines  tote 
run  with  self-excitation  or  to  be  separately  excited  from  da 
battery  by  means  of  auxiliary  excitation  bus  bars.     The  booite 
motor  panels    are  each  fitted  with  a  starter,   a   centie-m 
ammeter,  two  plug  bars,  a  voltmeter  plug,  and  a  D.P.  switd; 
the  booster  generator  panels,  with  two  maximum  current  diak 
breakers,  a  centre-zero  ammeter,  two  plug  bars,  a  shunt-bnik 
switch  and  voltmeter  plug ;  the  battery  panels,  with  a  maximiua 
current  circuit  breaker,  disconnecting  switch,  centre-zero  an- 
meter,  one  plug  bar,  a  bus  bar  coupling  switch  and  voltmeter 
plug.    The  middle  wire  panel  is  fitted  with  three  centre-sn 
ammeters  for  the  middle  wire,  earth  connection  and  milkiBg 
dynamo,  a  D.P.  switch  and  field  switch  for  the  milking  dynamo^ 
a  voltmeter  plug  and  two  feeder  pilot  voltmeter  switches.    Tk 
feeder  panels  carry  four  main  switches  shunted  by  small  fam 
and  four  ammeters.     There  are  no  fuses  in  circuit   with  ^ 
feeders,  the  small  fuses  being  connected  in  parallel  with  the 
switches,  to  enable  their  being  opened  under   a  heavy  loid 
without  burning  the  contacts.     The  main  bus  bars  are  nm  is 
duplicate  the  whole  length  at  the  back  of  the  board,  and  in 
arranged  so  that  any  machine  can  be  coupled  up  to  either  of 
them;    they  can  also  be  coupled  up  directly  in  parallel  bj 
means  of  the  bus  bar  coupling  switches  on  the  battery  pandi 
The  feeders  are  connected  to  either  set  of  bus-bars  by  meeos 
of  flexible  connections.      The  plugs  and  connections  to  the 
boosters  are  so  arranged  that  each  machine  can  be  used  for 
charging  or  discharging  either  battery  or  to  booster  up  or  down 
either  of  the  main  pairs  of  bus  bars.     Above  the  board  twelve 
voltmeters  are  erected  in  pairs  on  swivel  brackets,  so  that  thej 
can  be  seen  from  any  desired  position  in  the  engine  room.    Hie 
shunt  regulating  rheostats  for  the  main  dynamos  and  boosten 
are  erected  along  the  front  of  the  switchboard  platform,  eadi 
opposite  the  panel  corresponding  to  its  particular  machine  and 
in  easy  reach  of  the  attendant.     The  middle  wire  is  earthed,  as 
required  by  the  Board  of  Trade,  through  a  recording  ammeter  in 
circuit  with  an  automatic  cut-out,  which  falls  out  on  the  earth 
current  exceeding  20  amperes  and  puts  a  resistance  in  cirenit, 
ringing  a  bell  and  lighting  a  lamp  at  the  same  time ;  the  whole  of 
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Uiis  apparatus  is  erected  on  the  wall  at  the  back  of  the  middle 
^rire  panel,  and  so  that  the  lamp  is  in  sight  of  the  attendant. 

The  boiler  house  at  present  contains  three  Lancashire  boilers, 
88  feet  by  8  feet  diameter,  fitted  with  cross  circulating  tubes 
nf  the  Galloway  type,  and  designed  for  a  working  pressure  of 
L60  lb.  per  square  inch,  the  plates  being  \^  inch  thick.  The 
bculers  have  beeu  so  designed  that  automatic  stokers  can  be 
readily  fitted  in  the  future,  but  at  present  they  are  fed  by  hand, 
die  coal  being  tipped  into  bunkers  directly  in  front  of  them. 
rhe  feed  water,  which  is  obtained  from  the  town  mains,  is  sup- 
plied to  the  boilers  by  two  4-inch  Weir  feed  pumps,  each  capable 
ot  delivering  3500  gallons  of  water  per  hour  from  an  overhead 
storage  tank,  14  feet  by  8  feet  by  8  feet,  through  a  4-inch 
Kennedy  meter  and  Green's  economiser,  by  means  of  a  duplicate 
system  of  feed  pipes.  Each  boiler  is  fitted  with  the  usual 
fittings.  The  main  steam  branches  are  connected  to  a  complete 
dng  main,  with  branches  to  the  engines  in  the  engine  house. 
rhis  main  is  very  efficiently  drained  by  two  large  separators 
and  several  steam  traps.  The  steam  of  the  pumps  can  be  taken 
either  from  an  auxiliary  steam  main  connected  direct  to  each 
boiler,  or  else  from  a  duplicate  main  connected  to  one  of  the 
■eparators.  The  exhaust  pipes  from  the  engines  are  connected, 
in  a  subway  under  the  engine  room  floor,  to  a  20-inch  diam.  main 
exhaust  pipe,  which  is  connected  to  a  silencing  chamber  in  a 
conduit  outside,  and  from  thence  is  continued  to  the  top  of  the 
chimney,  being  suitably  stayed  the  whole  way  up.  Provision 
has  been  made  for  connections  to  a  feed  water  heater  being  fitted 
in  the  future,  and  also  for  a  connection  to  the  baths  to  supply 
them  with  exhaust  steam  for  heating  purposes  when  erected. 
All  the  drains  frt)m  the  steam  and  exhaust  pipes,  and  the  ex- 
haust from  the  pumps,  are  emptied  into  two  large  sumps  outside 
the  buildings  next  the  economiser.  The  destructor  house  con- 
tains a  two-cell  simplex  Meldrum's  destructor,  guaranteed  to  be 
capable  of  destroying  seventeen  tons  of  refuse  in  sixteen  hours, 
irhich  is  fed  by  hand,  the  refuse  being  tipped  from  the  floor  above 
in  an  open  hopper  in  front  of  the  destructor.  The  hot  gases, 
Gifter  passing  through  the  combustion  chamber,  are  taken  to  the 
chimney  either  directly  through  the  flues  of  a  28  feet  by  8  feet 
Lancashire  boiler  or  through  a  by-pass  flue.  The  flues  are 
dso  arranged  so  that  the  gases  can  be  passed  through  the  econo- 
niser  together  with  the  gases  from  the  coal  boilers,  or  taken 
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direct  to  the  chimney.  The  furnaces  are  fitted  with  a 
blowers,  the  air  to  which  is  heated  by  being  drawn  throog^il 
regenerator,  consisting  of  a  battery  of  tubes,  throogb  lUil 
the  waste  gases  pass  after  leaving  the  boiler.  The  boiki] 
designed  for  a  working  pressure  of  200  lb.  per  square  ii4l 
being  made  of  ^-inch  plates,  and,  with  the  exception  of  tlil 
furnace  grates,  is  otherwise  made  exactly  similar  in  all  le^i 
to  the  coal  boilers  in  the  station  boiler  house.  The  water  is  Ul 
into  the  boiler  by  a  separate  2-inch  Weir  pump,  capable  m 
delivering  1000  gallons  of  water  per  hour  through  a  24iAl 
Kennedy  meter.  The  feed  pipes  to  the  boiler  are  duplicafcBi|] 
so  that  the  boiler  can  also  be  fed  direct  from  one  of  the « 
pumps  when  necessary.  The  steam  to  the  blowers  istaketj 
either  from  a  connection  on  the  destructor  boiler,  or  else  boil 
one  of  the  auxiliary  steam  pipes  from  the  station  boilers,  iliA  1 
permits  of  the  steam  blast  being  used  for  the  destruction  <t  ^ 
refuse  when  the  boiler  is  shut  down  for  cleaning  or  repuA: 
The  steam  from  the  destructor  boiler  passes  to  the  main  i 
ring  in  the  station  boiler  house,  through  a  reducing  valve  ui 
non-return  valve,  which  reduces  the  pressure  to  the  nonnil 
working  pressure  of  the  station,  namely  160  lb.  per  square  isA. 
This  permits  of  a  variation  of  40  lb.  pressure  in  the  destnictor 
boiler,  which  is  found  to  be  very  necessary  in  working  the  pliil 
owing  to  the  great  variations  in  the  temperature  of  the  de- 
structor gases,  due  to  the  varying  qualities  of  the  refuse  and  to 
the  time  taken  for  clinkering,  etc. 

The  whole  of  the  cables  in  the  town  consist  of  Glover's  lead- 
covered  paper  insulated  cable,  laid  solid  in  wood  troughs  filled 
up  with  pure  Trinidad  bitumen  and  covered  with  blue  bricki 
The  network  is  divided  into  four  districts,  connected  togetba 
by  detachable  fuses,  each  district  being  fed  by  a  0*3  concentiic 
feeder  with  a  3-core  pilot  volt  lead  from  the  bus  bars  of  the 
feeding  box  to  the  station,  which  enables  the  volts  of  any  feedio( 
point  to  be  readily  ascertained  at  the  station.  The  town  iB  al 
present  lighted  by  30  Gilbert  arc  lamps,  arranged  to  bum  10  ii 
series.  These  lamps  are  of  the  double-carbon  type,  and  an 
capable  of  burning  sixty  hours  without  re-carboning,  whid 
considerably  reduces  the  cost  of  attendance.  Two  32-caDdl< 
power  incandescent  glow  lamps  are  erected  on  each  post  for  th 
all-night  lighting,  the  switches  for  which  are  erected  in  the  em 
posts  of  the  arc  series  together  with  the  arc  lamp  switches,  bu 
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having  independent  control.  The  Council  have  recently  decided 
to  considerably  extend  the  electric  street  lighting  throughout 
the  town,  and  have  placed  a  tender  with  Messrs.  Johnson  and 
Phillips  for  the  erection,  under  the  supervision  of  Messrs. 
Kennedy  and  Jenkin,  of  over  one  hundred  ^-ampere  A-type 
Nemst  lamps,  giving  80-candle  power  each,  in  those  parts  of 
the  town  wherever  the  electric  light  distributing  cables  are  laid, 
this  type  of  lamp  having  been  found  by  experiment  to  be  the 
most  satisfactory  for  lighting  the  by-streets. 

The  undertaking  has  so  far  proved  very  successful,  in  spite 
of  the  great  depression  in  trade  and  the  very  keen  competition 
which  has  been  met  with  from  the  gas  company.  This  success 
is  partly  due  to  the  low  charges  for  energy,  namely  4^.  per 
unit  for  lighting,  and  2d,  and  l^d,  per  unit  for  power,  and  partly 
to  the  Council's  scheme  of  wiring  consumers*  premises  and 
supplying  motors  for  a  small  rental  or  on  hire  pui'chase ;  the 
charges  being  6  per  cent,  and  8  per  cent,  per  annum  for  the 
wiring  of  houses  and  the  supply  of  motors  respectively,  and  12^ 
per  cent,  per  annum  for  either  on  a  ten  years*  hire  purchase, 
these  percentages  being  reckoned  on  the  actual  cost  of  the 
installations  to  the  Council. 

One  of  the  chief  advantages  of  this  system  of  assisted  wiring 
is,  that  the  Council's  engineer  can  insist  on  the  installations 
being  wired  to  his  own  specifications,  and  thereby  obtain  a 
much  better  class  of  work  throughout  the  town  than  he  would 
otherwise  have  power  to  enforce.  It  also  enables  him  to  advise 
the  consumers  as  to  the  best  and  most  economical  forms  of 
lighting.  As  a  comparison  between  the  relative  cost  of  electric 
light  and  gas,  very  satisfactory  testimonials  have  been  received 
from  numerous  consumers,  pointing  out  that  their  bills  for  elec- 
tric energy,  both  for  lighting  and  power,  have  either  come  out 
less  or  very  slightly  more  than  their  previous  corresponding 
gas  bills,  although  they  have  a  much  better  light  with  its 
numerous  advantages. 

The  working  costs  of  the  station  have  been  very  satisfactorily 
brought  down  during  the  ten  months  ending  March  31,  1905, 
having  been  reduced  from  4*5d.  per  unit  sold  in  June  1904  to 
l'54rf.  per  imit  sold  in  March  1905,  averaging  l-76d.  per  unit 
sold  for  the  whole  ten  months.  Although  the  combination  of 
the  destructor  with  the  electricity  works  is  a  decided  saving  to 
the  Council  as  a  whole,  the  working  costs  are  not  in  any  way 
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reduced  as  far  as  the  electricity  works  are  conoemed,  but  v%i 
anything,  slightly  increased,  as  the  whole  of  the  steam  nsedtai 
the  destructor  boiler  is  paid  for  to  the  public  health  deparimofc; 
and  an  extra  amount  of  coal  is  used  owing  to  one  of  the  Mam 
boilers  having  to  be  always  kept  banked  in  case  of  the  &iliiRtf 
steam  from  the  destructor,  although  this  extra  cost  is  as&rv 
possible  taken  into  account  in  estimating  the  coal  equivalent  tf 
the  destructor.  In  order  to  obtain  this  coal  equivalent  very  caieU 
readings  have  been  taken  each  month  of  the  evaporation  ui 
coal  consumption  per  unit  generated  of  the  station  boilers,  tb 
amount  of  coal  used  per  hour  for  banking,  etc.,  and  the  evapon- 
tion  per  unit  generated  of  the  destructor  boiler,  whenever  dtiwr 
have  been  used  separately.     From  these  results  average  figuiw 
have  been  obtained  for  the  number  of  pounds  of  coal  used  per  unit 
generated  by  the  station  boilers,  after  eliminating  the  coal  used 
for  banking  and  for  the  initial  raising  of  the  boilers  to  workiog 
pressure,  and  the  number  of  pounds  of  water  evaporated  per  anit 
generated  by  the  destructor  boiler.    From  the  results  obtained, 
9  •  5  lb.  of  coal  per  unit  generated,  and  71  •  2  lb.  of  water  evaporated 
per  unit  generated  by  the  destructor  boiler,  have  been  decided 
on ;  so  that,  by  dividing  the  total  water  evaporated  by  the  de- 
structor boiler  during  each  month  by  71  •  2,  the  number  of  units 
generated  by  destructor  steam  only  are  obtained,  and  on  mnlti- 
plying  this  amount  by  9  •  5  the  nearest  coal  equivalent  of  the 
destructor  steam  for  the  month  is  obtained. 

The  total  amount  of  coal  saved  by  the  use  of  destructor 
steam  during  the  ten  months  ending  March  31,  1905,  works  out 
by  the  above  method  to  389  tons,  at  lis.  lOd.  per  ton  including 
cartage ;  which  is  equal  to  230/.,  payable  by  the  electricity  de- 
partment to  the  public  health  department,  fix)m  which  an  amouU 
reckoned  at  50/.  per  annum  is  deducted  for  management  and 
wages  of  men  employed  by  the  electricity  works  for  attendance 
to  the  pumps,  boiler  cleaning,  and  other  incidental  work  done 
on  the  destructor,  etc. 

The  results  obtained  by  the  destructor  itself  have  been  vary 
satisfactory,  about  14  or  15  tons  being  destroyed  per  day  by  one 
shift  of  three  men  working  ten  hours  per  day  in  the  sununer 
months,  and  about  20  to  22  tons  being  destroyed  in  the  winter 
months  by  two  shifts  of  two  men  working  eight  hours  per  shift. 
In  order  to  obtain  these  results,  the  destructor  has  to  be  shut 
down  for  two  and  a  half  days  once  in  every  four  weeks  in 
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rammer^  and  once  in  two  weeks  in  winter,  for  cleaning  out  the 
combustion  chamber  and  flues.  An  interesting  result  of  the 
high  temperatures  normally  obtained  in  the  combustion  chamber 
is,  that  the  fine  dust  deposited  there  is  solidified  into  a  very  hard 
mass,  which  has  to  be  broken  out  with  wedges  and  sledge 
hammers. 

The  capabilities  of  the  destructor  are  shown  by  the  following 
results  obtained  at  the  official  test  of  the  plant  after  six  months 
working.     Duration  of  test  =  lOJ  hours. 

Total  weight  of  refuse  destroyed  . .     18  tons  17  owt.  0  qr.  21  lb.  =  42,245  lb. 

9j        „         tins,  pots,  etc 343  lb.  =  0-80  per  cent. 

„        .,         clinker..      ..  4  tons  15  cwt.=  10,6401b.  =  25*  18  per  cent. 

Normal  allowance  fine  dost 8-00  per  cent. 

Total  weight  of  total  incombustible  residue       . .     33  *  18  i)er  cent. 
*  „       n        refuse  destroyed  per  hour  after 

deducting  tins,  pots,  etc 4023  *  33  lb. 

*,        ^        refuse   destroyed   per   hour   per 

square  foot  of  grate  area  ..  80-46  lb. 

Aotoal  weight  evaporated      52,290  1b. 

„  „  per  hour       49801b. 

n  »  per  lb.  of  refuse  ..     ..     1-24  lb. 

„  H  from  and  at  212^  F.     ..     1-48  lb. 

Calculated  peroentage  of  steam  used  for  blowers      14  *  7  per  cent 

ATeiage  steam  pressure 180*67. 

M       temperature  of  combustion  chamber  1989°  F. 

of  boiler  downtake      ..      ..     1167*6°  F. 

„  „  after  regenerator 690-6°  F. 

„  „  at  chinmey  base 245-5°  F. 

„  „  boi^dr  conduit 328  5°  F. 

Ill -69  per  cent.  GOf 
8*60  percent.  O. 
0*23  per  cent  00. 

In  conclusion^  it  is  very  satisfactory  to  notice  that  the  usual 
dirt  and  unpleasantness  of  the  destructor,  which  is  one  of  the 
chief  objections  of  electrical  station  engineers  to  a  combined 
works,  have  been  very  efficiently  kept  out  of  the  engine  room 
and  station  boiler  house  by  the  general  arrangement  of  the 
works,  and  by  having  the  whole  of  the  destructor  department 
thoroughly  swept  and  washed  down  every  day. 

Public  Lighting. — The  charges  made  by  the  electrical  depart- 
ment for  street  lighting  are  17/.  per  annum  for  each  of  the  30 
arc  lamps,  including  the  two  32  candle-power  incandescent 
lamps  on  each  arc  lamp  standard,  and  3/.  Ss.  per  annum  for  all 
the  j^-ampere  Nemst  lamps,  except  those  which  are  left  alight 
all  nighty  for  which  a  charge  of  5/.  bs.  is  made.    These  charges 
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include  all  current,  labour,  cleaning  and  repairs,  and  also  repty- 
ment  of  loan  and  depreciation.  The  arc  lamps  and  most  of  the 
Nemst  lamps  are  alight  from  sunset  till  11  p.m.  The  incan- 
descents  on  the  arc  posts  and  a  few  Nemst  lamps  at  impoitaDt 
places  from  11  p.m.  until  1  hour  before  sunrise. 


DISCUSSION. 

Mr.  G.  W.  Lacey  :  I  notice  for  the  engine  bed  it  was  necessaiy 
to  go  down  6  ft.  deeper  than  for  the  foundation  of  the  waUs. 
It  has  occurred  to  me  whether  there  will  be  any  vibration  of  the 
ground  under  the  foundation  of  the  building. 

The  tests  of  the  destructor  have  come  out  very  well.  What 
use  has  been  made  of  the  clinker  from  the  destructor  ?  I  should 
also  like  to  be  informed  of  the  cost  per  cube  ft.  of  the  power 
station. 

Mr.  W.  0.  Thorp  :  I  notice  there  is  a  payment  of  230/.  by 
the  electricity  department  for  the  saving  of  coal  eflfected  by  the 
use  of  the  destructor.  It  seems  rather  unusual  for  the  electricity 
department  to  pay  anything  for  refuse.  My  experience  has 
been  that  electrical  engineers  seem  to  have  a  very  marked 
objection  to  taking  refuse  at  all. 

Mr.  W.  Harpur  :  I  think  the  District  Council  acted  veiy 
wisely  in  undertaking  the  work,  whether  a  profit  or  a  loss  may 
result,  because  the  loss  to  the  ratepayers  will  not  be  greater  than 
if  it  had  been  left  to  a  company. 

Mr.  H.  UiCHARDSON  :  I  should  like  to  ask  the  distance  apart 
of  the  arc  lamps  for  street  lighting ;  also  if  Mr.  Smith  can  tell  us 
whether  the  system  of  free  wiring  has  been  a  success;  and 
whether  there  has  been  any  trouble  experienced  through  con- 
sumers leaving  houses  that  have  been  wired  by  the  Council,  and 
the  incoming  tenants  not  taking  the  light.  I  suppose  there  is  a 
contract  with  the  consumer ;  and  I  should  like  to  know  if  there 
is  any  definite  period  or  amount  for  which  the  consumer  makes 
himself  responsible.  In  connection  with  the  chimney  of  the 
electric  lighting  station,  referred  to  in  Mr.  Smith's  paper,  I 
notice  that  the  shaft  is  lined  for  half  its  height  with  fire-brick, 
set  in  clay,  the  bottom  portion  in  the  square  base  being  9  in. 
thick  and  the  octagonal  part  above,  ^  in.  thick.     I  had  a  diffi- 
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cnlty  with  an  old  octagonal  stack  where  the  lining  was  only 
4^  in,  thick.  The  binding  at  the  angle  was  very  imperfect, 
and  on  examination  it  appeared  that  each  was  a  separate  wall 
detached  fix)m  the  other.  The  consequence  was  that  the  top 
layer  of  bricks  became  loose.  I  took  the  lining  off  for  a  distance 
of  50  ft,  and  then  covered  the  cavity  with  concrete  slabs.  This 
prevented  any  loose  bricks  falling  behind,  and  prevented  any 
dust  or  anything  else  collecting  at  the  back  of  the  lining.  I 
don't  know  whether  our  case  is  peculiar,  but  it  is  certain  that  the 
stack  was  badly  constructed.  It  appears  to  me  that  all  the  eight 
quoins  of  the  stack  are  parting  from  the  wall  faces,  and  there  is 
a  long  jagged  crack  on  each  side  of  the  angle  the  whole  length 
of  the  stack.  I  do  not  know  how  that  has  been  occasioned,  but 
the  result  is  we  have  had  to  put  bands  on  the  whole  length  of 
the  stack. 

Mr.  T.  Header  Smith,  in  reply,  said :  As  to  our  engine  bed, 
it  was  taken  down  to  this  depth  to  make  it  uniform  all  over. 
We  have  no  vibration,  or  at  least  nothing  that  one  can  discover, 
unless  one  stands  on  the  engine  bed  itself.  We  have  been  able 
to  use  all  the  clinker  ourselves :  we  have  been  making  footpaths 
on  our  main  roads,  and  we  shall  also  be  able  to  use  it  at  our 
sewage  disposal  works.  The  cost  of  the  concrete  foundation  was 
15s.  per  cubic  yard.  The  street  lighting  I  cannot  say  very  much 
about  as  to  charges,  because  it  is  not  in  my  department.  The 
distance  between  the  arc  lamps  is  70  yards,  and  the  other  lamps 
are  about  the  same  distance  apart  as  the  gas  lamps  were  originally. 
Then  as  regards  free  wiring.  That  is  rather  out  of  my  hands. 
I  had  something  to  do  with  it  at  first ;  but,  of  course,  not  now. 
I  may  say  that  at  present  we  have  a  three-sided  agreement.  A 
person  who  wishes  to  wire  his  house  will  select  his  own  trades- 
man, who  will  do  the  work.  It  is  usual  to  get  an  estimate  from 
two  or  three,  and  when  he  has  made  his  selection  he  will  apply 
to  the  Council  to  wire  his  house.  If  the  Council  are  satisfied 
they  will  instruct  the  tradesman  selected  to  do  the  work,  pay  his 
bill  when  it  is  done,  and  charge  a  percentage  to  cover  the  cost  of 
the  work  in  a  short  term  of  years.  The  agreement  has  to  be 
signed  by  the  Council,  the  tenant  and  the  landlord,  and  it  reserves 
the  whole  of  the  wiring  and  fixtures  as  the  property  of  the  Council 
until  they  are  paid  for.  We  have  not  had  very  much  trouble  with 
houses  fitted  in  this  way  becoming  vacant,  and  the  wiling  left 
on  the  Council's  hands.     We  had  a  BiU  in  Parliament  last  year, 
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and  they  granted  us  all  we  asked  for  as  regards  raising  loans  for 
this  purpose,  the  supply  of  meters  and  other  things  of  that  soil, 
the  amount  authorised  being  20,000/.  With  reference  to  the 
saving  in  coal,  I  may  say  that  we  think  what  is  left  after  making 
the  deductions  stated  is  a  fair  saving.  There  are  a  number  of 
authorities  who  are  doing  this.  One  we  visited  at  Darwen,  and 
the  payment  there  is  sometliing  like  300/.  per  annum.  There  is 
also  the  point  which  Mr.  Harpur  has  mentioned  as  to  compani©. 
The  Council  and  the  committee  who  investigated  these  matters 
came  to  the  conclusion  that  if  a  company  came  in  we  should 
have  to  pay  a  very  large  sum  for  their  services,  and  the  plant 
they  would  select  for  the  work  would  not  be  such  as  we  should 
select  ourselves.  That  is  probably  what  influenced  the  Council 
in  their  decision  to  undertake  the  work  for  themselves. 

On  the  proposition  of  Mr.  W.  Harpur,  seconded  by  Mr.  J.  P. 
Norrington,  a  hearty  vote  of  thanks  was  accorded  to  the  Chairman 
and  Members  of  the  District  Council  for  the  use  of  the  room  for 
the  meeting. 

The  Members  liad  luncheon  together  at  th€  Royai  Sbid, 
Mr,  W,  Harpur y  acting  President,  in  the  chair. 

The  afternoon  was  devoted  to  visits  of  inspection  of  the  eledrie 
light  station  and  destructor,  the  new  reservoir  works  at  Thorpe 
Malsor,  and  the  Cransley  Waterworks, 
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HOME    COUNTIES   DISTRICT    MEETING 
AT   TOTTENHAM. 

October  21,  1905. 

Held  in  the  Cowncil  Chamber  of  the  New  Town  Hall, 
Tottenham. 

A.  E.  Collins,  M.  Inst.  C.E.,  President,  in  the  Chair. 


The  Chairman  of  the  District  Council  (Mr.  W.  E.  Warran) 
leceived  the  Members  and  offered  them  a  very  hearty  welcome 
to  Tottenham. 

The  President,  on  behalf  of  the  Association,  thanked  the 
Chairman  for  the  kind  welcome  that  had  been  offered  them. 

Mr.  R.  J.  Thomas  was  unanimously  re-elected  Hon.  Secretary 
for  the  Home  Counties  District. 


THE  LOCAL  ADMINISTRATION  OF  TOTTENHAM 
AND  ITS  DEVELOPMENT. 

By  W.  H.  PRESCOTT,  A.  M.  Inst.  C.  E.,  M.LM.E., 

Engineer  and  Surveyor. 

In  endeavouring  to  poresent  information  on  the  civic  life  and 
progress  of  Tottenham  in  as  condensed  a  form  as  possible,  the 
difficulty  has  been  to  abridge  it  to  the  degree  one  would  have 
desired  without  doing  injustice  to  the  importance  of  the  several 
municipal  works,  which  have  recently  been  carried  out  by  the 
Council,  under  the  Author's  direction,  for  the  prosperity  and 
well-being  of  its  citizens. 

The  works  referred  to  represent  an  actual  expenditure  of  over 
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half  a  million  of  money,  which  have  been  required  to  make  pro- 
vision for  a  rapidly  increasing  population,  and  which,  it  is  hoped, 
will  ex-arcise  an  important  influence  on  the  welfare  of  the 
district. 

General  Statistics. 

Tottenham  in  the  ancient  record  of  Domesday  Book  is  called 
Toteham.  It  formed  part  of  the  hundred  of  Kcknonton,  in  the 
County  of  Middlesex,  and  is  situated  in  latitude  51**  35'  59"  N., 
and  in  longitude  0°  4'  31"  W.  from  Greenwich,  and  is  about 
6  miles  from  Charing  Cross.  It  is  bounded  on  the  east  by 
Walthamstow  in  Essex,  from  which  it  is  separated  by  the  river 
Lea,  on  the  west  by  Homsey  and  Wood  Green,  on  the  north  by 
Edmonton,  and  on  the  south  by  Hackney  and  Stoke  Newington. 

The  form  of  the  parish  is  irr^ularly  trapezoidal. 

The  etymology  of  the  name  is  derived  from  two  Saxon  words, 
"  Toten  "  and  "  Ham  "  ;  the  former  word  signifies  a  projection 
with  a  long  end  or  corner  like  a  horn,  and  is  supposed  in  this 
instance  to  have  originated  from  the  form  of  the  western  part  of 
the  parish  (now  Wood  Green) ;  "  Ham,"  the  latter  portion  of 
the  word,  is  a  common  termination  to  the  names  of  places,  and 
signifies  a  town  or  dwelling  place.  According  to  some 
authorities  the  ancient  Soman  basilical  way  led  through  part  of 
Enfield  Chase  in  its  passage  to  Hertford,  which  road,  coming 
from  Moorgate  and  passing  through  Newington,  and  thence 
through  several  **  green  lanes  "  to  the  east  of  Hornsey,  entered 
Enfield  Chase.  This  was  the  road  by  which  the  Londoners 
marched  on,  with  King  Alfred  at  their  head,  in  the  year  895,  to 
attack  a  strong  fortification  the  Danes  had  built  at  Hertford. 

From  Pole's  "History  of  Middlesex"  we  find  that  about 
a.d.  1210  the  headlands,  commons,  waste  grounds  and  greens, 
formed  a  very  considerable  part  of  the  county  of  Middlesex. 
They  were  granted  to  the  tenants  of  the  respective  manors  for 
pasturage  for  their  cattle,  for  fuel  and  other  necessities ;  some  of 
them  were  very  extensive  and  belonged  to  and  made  parts  of 
this  parish,  viz. :  Wood  Green,  West  Green,  Duckett's  Green, 
Hanger  Green,  Beans  Green,  Bounds  Green,  Chapman's  Green, 
Else's  Green,  Page  Green,  Tottenham  (High  Cross)  Green,  etc. 

The  area  of  the  district  is  3033  acres,  divided  into  six  wards. 
The  population  at  the  1901  census  was  102,531,  and  is  now 
estimated  at  about  125,000. 
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The  rateable  value  of  the  district  is  483,360/.  The  general 
district  rate  for  the  half-year  ending  with  the  September 
quarter  is  28.  2d.  in  the  £,  and  the  poor  rate  for  the  same  period 
is  28.  2d.  in  the  £. 

On  March  31,  1905,  the  total  amount  of  the  Council's  loans 
outstanding  was  404,910/.  Of  this  sum  41,705/.  is  allocated  to 
the  Council's  water  department  (which  has  been  transferred  to, 
and  is  now  controlled  by,  the  Metropolitan  Water  Board),  and 
will  shordy  be  paid  off,  and  23,288/.  to  the  Urban  District 
Council  of  Wood  Green,  which  district  prior  to  the  Separation 
Act  of  1887,  formed  part  of  Tottenham. 

The  number  of  houses  is  21,254. 

From  the  report  of  the  medical  ofl&cer  of  health  for  the 
year  terminating  December  1904,  the  mortality  rate  was  11*5 
per  1000,  including  0  764  per  1000  for  the  seven  principal 
zymotic  diseases  (probably  the  lowest  zymotic  death-rate  in 
the  kingdom). 

Public  Roads. 

At  the  end  of  March  1905,  the  total  length  of  roads  and 
streets  within  the  district  was  60^  miles,  of  which  nearly 
4i  miles  are  main  roads  and  4J  miles  contributory  roads.  The 
whole  of  the  main  roads  are  paved  with  wood  on  a  6-inch 
foundation  of  Portland  cement  concrete ;  Jarrah  blocks  being 
used  for  the  portion  between  the  tramway  metals  and  creosoted 
deal  for  the  breasts  of  the  road.  This  work  was  performed  con- 
currently with  the  laying  of  the  tramway  track,  when  it  was 
being  remodelled  to  suit  the  requirements  of  electric  traction, 
two  years  ago.  A  loan  of  37,900/.  was  raised  for  the  work, 
9450/.  repayable  in  twenty  years  (concrete),  and  28,450/. 
(wood  blocks)  in  five  years.  The  Middlesex  County  Council 
are  reimbursing  the  Council  the  interest  and  instalments 
of  the  loan.  The  total  cost  per  square  yard  works  out  at 
13«.  9d. 

For  the  purposes  of  scavenging  and  maintenance  the  district 
is  divided  into  three  sections,  each  under  the  control  of  a  separate 
foreman,  and  all  repairs  are  executed  by  direct  labour.  Although 
a  number  of  the  old  gravel  roads  still  remain,  the  greater  number 
are  macadam.  The  material  used  for  repairing  the  surface  of  all 
roads — other  than  those  paved  with  wood  or  granite  setts — is 
Leicester  and  Guernsey  granite,  broken  to  pass  through  a  l|-inch 
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ring,  and  rolled  in  with  granite  chippings,  for  which  puipoae 
three  steam  rollers  (two  10-ton  and  one  12-ton)  are  kept  ahnost 
constantly  at  work.  Each  of  the  rollers  is  fitted  with  a 
Morrison's  scarifier,  which  do  their  work  satisfactorily  and 
appear  to  add  very  slightly  to  the  cost  of  repairs. 

The  cost  of  maintenance  of  the  main  roads  is  borne  by  the 
county  authority,  who  also  contribute  a  moiety  towards  the 
upkeep  of  the  subsidised  roads,  one  of  which  was  partially  paved 
with  "  red  gum  blocks  "  nearly  five  years  i^o  at  a  cost  of  4123/. ; 
the  cost  per  square  yard  in  this  case  worked  out  at  the  rate  of 
158.  Sd,,  and  the  road  is  now  in  a  most  satisfactory  condition, 
considering  the  time  the  wood  has  been  laid.  The  loan  for 
this  work  was  granted  for  a  period  of  ten  years. 

The  average  cost  of  scavenging  and  maintenance  of  ordinary 
highways  and  main  roads  for  the  year  ended  March  1905, 
works  out  at  about  243/.  per  mile. 

The  prices  of  the  granite  macadam  for  the  current  year, 
delivered  direct  on  to  the  roads,  are  as  follows : — 

f.    d. 
l|-inoh  Leicester  granite 11    3  per  too. 

„  „        chippings        10    0        „ 

l|-mch  Gnemaey  granite 18  11        „ 

„  „        ohippingB       10  11        „ 

The  following  list  gives  the  rates  of  pay  to  the  various 
classes  of  roadmen : — 

Bate  per  vMk. 
£    t.     d. 

District  foremen 2  15    0 

Roller  drivers 226 

Carmen 190 

Scavengers     170 

Roller  lads     0  15    0 

Orderly  boys 0  12    0 

The  Council  pays  an  amount  of  6d.  per  load  for  a  shoot  for 
surplus  earth,  road  sweepings,  slop,  etc. 

The  footways  in  the  public  streets  are  paved  with  various 
materials,  of  which  York  stone  flags,  artificial  stone  flags,  and 
asphalt  are  the  principal  kinds ;  tar  paving  is  used  in  several 
places  where  the  trafiic  is  but  light.  Street  crossings  are 
formed  of  granite  setts  grouted  in  cement  and  laid  on  a  bed  of 
6  inches  of  cement  concrete. 
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Street  Lighting. 

The  public  streets  at  the  present  time  are  lighted  solely  by 
incandescent  gas  supplied  by  the  Tottenham  and  Edmonton 
Gas  Light  and  Coke  Company  at  2$.  lOd,  per  1000  cubic  feet. 
The  company's  charge  for  supplying  and  erecting  new  lamp 
columns  fitted  with  single  incandescent  "C"  burner  is  3L  7s,  6d. 
each. 

The  following  list  gives  the  number  of  lamps  in  use  up  to 
the  June  quarter,  and  the  price  for  lighting,  cleaning,  and 
extinguishing : — 


No.  of 
Lamps. 

Contomptloii 

of  Gas 

per  hoar. 

Annual  Cost  of 
Lighting,  Gleaning, 
and  Extlngniihing. 

1719 

H 

7 

41 

9 
20 
12 

Single  *»0" 

£    t.     d, 
2  16     6 

4 

Double ''O** 

4  18    0 

229 
14 
18 

4 

Single  "No.  4  Kern" 

Double           „            

Lucas  Light  of  700  oandle  power 

n        400 

3  10    0 

6  5    0 
12     0    0 

7  0    0 

1988 

In  addition  to  the  above  there  are  two  sewer  gas  destructor 
lamps,  the  gas  to  which  is  metered ;  the  charge  for  maintenance 
is  15^.  per  lamp  per  annum. 

For  the  single  light  burners  an  annual  charge  of  2s,  8d.  per 
lamp  is  made  for  maintenance,  and  for  the  double  burners 
5s.  3d,  per  lamp. 

It  is  proposed,  as  soon  as  the  electric  cables  are  laid  by  the 
North  Metropolitan  Electric  Power  Supply  Co.,  to  light  the 
main  thoroughfares  by  arc  lights  suspended  from  the  centre 
poles  along  the  tramways. 


Pkivate  Streets. 

The  statutory  powers  for  the  making  up  of  private  roads 
within  the  district  are  contained  in  the  Tottenham  Local  Board 
Act,  1890 ;  the  provisions  of  which  are,  with  a  few  exceptions, 
very  similar  to  those  contained  in  the  Private  Street  Works  Act, 
1892.    Under  the  Council's  Act  no  power  is  given  to  the  raising 
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of  a  loan  for  such  works,  but,  instead,  facilities  are  placed  m 
the  Council's  hands  for  the  recovery  of  the  money  on  the  pro- 
visional apportionment.  Interest  at  the  rate  of  5  per  cent,  per 
annum  also  can  be  charged  from  the  date  of  the  final  apportion- 
ment in  lieu  of  4  per  cent,  as  provided  in  the  1892  Act 

Tenders  are  invited  for  the  making  up  of  all  private  streete, 
and  the  lowest  is  usually  accepted. 

The  general  construction  is  as  follows:  9  inches  hardcore^ 
2  inches  gravel,  4  inches  Leicester  granite,  rolled  in  with  granite 
chippings;  footways  are  paved  with  artificial  stone  flags  on 
4-inch  hardcore;  granite  kerb  12  inches  by  8  inches  laid  flat; 
channelling  formed  of  three  rows  of  granite  setts;  crossings 
formed  of  granite  setts ;  kerbs,  channels,  and  crossings  are  laid 
on  6  inches  of  6  to  1  cement  concrete.  The  cost  per  foot  nm 
of  frontage  works  out  at  about  15^. ;  and  the  amount  spent  in 
private  street  improvements  is  about  25,000/.  per  annum. 

Prior  to  the  appointment  of  the  Author  as  engineer  to  the 
Council,  the  surface  of  all  highways,  other  than  main  roads,  was 
finished  with  a  coating  of  Hertfordshire  gravel ;  his  observatioos 
of  this  material  in  bulk  and  under  the  action  of  traffic  con- 
vinced him  that  it  was  a  material  which  left  much  to  be  desired, 
and  he  accordingly  recommended  the  use  of  granite  for  forming 
the  finished  surface  of  the  roads,  with  a  consequent  improvement 
in  their  condition. 


Sewers  and  Special  Drainage. 

The  duplicate  system  of  sewers  is  employed  in  the  district, 
and  the  Council  has  over  250  miles  of  public  sewers  under  its 
control.     In  1896  a  "  Special  Drainage  Committee  "  was  formed, 
which  had  for  its  object  the  examination  and  tracing  of  all 
sewers  vested  in  the  Council,  in  order  to  ascertain  their  exact 
positions,  depths,  and  condition.     When  the  examination  of  a 
sewer  is  completed  the  position  and  levels  are  plotted  on  a  large 
scale  ordnance  map,  and  reported  on  in  a  special  book.     These 
form  a  valuable  record  of  all  sewers  to  which  the  staff  of  the 
Council  constantly  refer  for  information.     For  this  work  the 
whole  district  is  divided  into  six  areas ;  as  soon  as  the  whole  of 
the  sewers  in  one  area  are  traced,  plans  and  sections  of  the 
faulty  sewers  are  prepared,  and  application  made  to  the  Local 
Government  Board  for  a  loan  to  defray  the  expenses  of  any 
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improvements  which  may  be  deemed  necessary.  In  connection 
with  this  very  important  work  four  areas  have  already  been 
examined  and  the  faulty  sewers  in  them  rectified,  and  put  in 
thorough  working  order  at  a  cost  of  16,899/.,  and  the  examina- 
tion of  the  fifth  and  sixth  areas  is  now  in  progress. 

The  length  of  the  sewers  actually  traced  and  examined  since 
1896  is  66  miles  of  soil  sewers  and  45  miles  of  surface  water 
sewers,  or  a  total  of  111  miles. 

Main  Sewerage  and  Pumping  Station. 

At  one  time  the  adjoining  district  of  Wood  Green  formed 
part  of  the  parish  of  Tottenham,  but  in  1887  an  Act  was  passed 
which  formed  Wood  Green — whose  area  was  approximately  a 
quarter  of  the  whole  district — into  a  separate  municipality. 
Under  this  Act  a  separate  Board,  known  as  the  "Tottenham 
and  Wood  Green  Joint  Drainage  Board,"  and  formed  by  repre- 
sentatives from  both  districts,  was  constituted  to  deal  with  all 
matters  appertaining  to  sewers  which  were  the  common  property 
of  both  parishes,  and  to  the  disposal  of  the  whole  of  the  sewage 
from  the  joint  area. 

A  new  outfall  sewer,  5  feet  by  3  feet  4  inches,  has  lately 
been  constructed  at  a  cost  of  30,000/.,  which  was  necessitated 
principally  through  the  development  of  the  London  County 
Council  Housing  Estate,  which  alone  is  estimated  to  contribute 
over  one  million  gallons  of  sewage  per  day  of  24  hours. 

The  sewage  is  forced  from  the  pumping  station  through 
21-inch  and  30-inch  cast-iron  rising  mains  into  the  London 
County  Council  system  situated  in  the  Metropolitan  Borough  of 
Hackney,  whence  it  eventually  arrives  at  the  Northern  Outfall 
Works  at  Barking.  The  engines  and  their  capacities  at  the 
sewage  outfall  works  are  briefly  as  follows : — 

1.  One  45  h.p.  horizontal  single  cylinder  condensing  engine, 
date  1873,  driving  by  a  continuation  of  its  piston  rod,  one 
double  acting  pump,  2  feet  diameter  and  4  feet  stroke.  Capacity 
at  16  revolutions  per  minute,  3i  million  gallons  per  24  hours. 

2.  One  100  h.p.  compound  condensing  beam  engine,  date 
1886,  driving  from  the  beam  two  plunger  pumps,  each  2  feet 
2  inches  diameter  and  4  feet  3  inches  stroke.  Capacity  at 
16  revolutions  per  minute,  4  million  gallons  per  24  hours. 

3.  Three  triple  expansion  horizontal  Worthington  sets,  date 
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1905,  driving  by  a  continuation  of  the  piston  rods,  double 
acting  plunger  pumps,  2  feet  3  inches  diameter  and  1  foot 
3  inches  stroke.  As  each  set  is  in  duplicate  there  are  in  lU 
6  pumps  and  18  steam  cylinders.  They  have  been  designed  to 
work  at  100  lb.  per  square  inch  steam  pressure  at  the  rate  of 
38  double  strokes  per  minute ;  the  three  sets  are  capable  of 
pumping  20,000,000  gallons  in  the  24  hours. 

The  engines  are  supplied  with  steam  from  three  Lancashiie 
boilers ;  the  two  old  ones  are  30  feet  by  7  feet  with  a  working 
pressure  of  70  lb.  per  square  inch,  and  the  new  one  is  21  feet 
by  7  feet,  working  at  100  lb.  per  square  inch. 

The  feed  water  heater  provides  for  the  heating  of  the  feed 
water  prior  to  its  entry  into  the  boilers. 

The  cost  of  the  three  Worthingtun  sets,  new  30-inch  deliveiy 
main,  chimney  shaft,  and  alterations  to  existing  buildings,  vu 
13,800Z. 

The  Author  is  the  consulting  engineer  to  the  Joint  Drainage 
Board,  and  carried  out  these  sewerage  operations  in  conjundaoo 
with  the  engineer  to  the  Joint  Drainage  Committee  (Colonel 
P.  E.  Murphy,  M.Inst.C.K,  V.D.). 

Building  Dbpartmbnt. 

It  may  interest  some  Members  to  learn  that  one  of  the 
powers  enjoyed  by  the  Tottenham  Council  under  its  special  Act 
of  Parliament  is  the  authority  to  charge  building  fees  to  pa? 
the  salaries  of  the  building  inspectors. 

Five  building  inspectors  are  employed  in  this  departmait 
(under  the  control  of  the  engineer  and  surveyor),  each  of  whom 
receives  a  salary  of  200L  per  annum.  It  is  further  prescribed 
that  no  person  is  eligible  for  appointment  unless  he  holds  the 
statutory  qualifications  granted  by  the  Eoyal  Institute  of  British 
Architects  to  act  as  a  district  surveyor  in  London,  or  as  a 
"building  surveyor"  under  local  authorities  granted  by  the 
same,  or  is  a  Member,  or  Associate  Member  of  the  Institute  of 
Civil  Engineers,  or  a  Fellow,  or  a  Professional  Associate  of  the 
Surveyors'  Institution.  The  inducements  offered  have  not 
always  proved  sufficiently  attractive  to  secure  satisfactoiy 
candidates  to  fill  vacancies,  and  the  Council  some  time  since, 
acting  under  the  Author's  advice,  made  application  to  the  Local 
Grovemment  Board  to  exercise  their  powers  of  enlarging  the  list  of 
qualifications  by  including  the  testamur  granted  by  the  "  Associa- 
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tion  of  Municipal  and  County  Engineers,"  First  Class  Honours 
in  Building  Construction,  South  Kensington,  and  some  others : 
but  the  application  was,  for  some  unknown  reason,  declined. 

The  fees  received  from  builders  more  than  cover  the  salaries 
of  the  five  inspectors.  Some  Members  of  the  Association  have 
recently  suggested  the  sweeping  away  of  existing  by-laws,  and 
substituting  a  universal  Building  Act;  it  surely  must  have 
been  forgotten  that  such  an  Act  would  probably  repeal  the 
private  Acts  that  most  large  local  authorities  have  expended  a 
considerable  amount  of  money  and  labour  to  obtain,  and  very 
many  valuable  clauses  would  thus  be  lost  altogether ;  the  power 
to  charge  building  fees,  for  instance,  which  some  few  authorities 
possess,  but  which  the  blue  pencil  of  the  Local  Government 
Board  invariably  strikes  out  of  new  Acts  of  Parliament,  would 
probably  be  one  of  them.  Whilst  such  an  Act  would  give  the 
advantage  of  uniformity,  the  Author  submits  it  would  be  at  the 
expense  of  the  loss  of  elasticity ;  moreover,  the  task  of  getting 
such  an  Act  through  Parliament  is  not  to  be  lightly  thought  of, 
while  the  still  greater  difl&culty  of  getting  obnoxious  clauses 
amended  after  would  be  almost  insuperable.  In  the  Author's 
judgment  the  experience  of  the  London  County  Council  with 
their  two  still-bom  building  Acts  shows  how  futile  any  attempt 
to  pass  a  universal  building  Act  would  be. 

The  following  definition  of  a  "  new  building  "  contained  in 
the  Tottenham  Act,  which  is  most  useful,  may  interest  some 
Members : — 

Section  43.  (1)  The  erection  of  any  building.  The  re- 
erection  wholly  or  partially  on  the  same  site  of  any  building  of 
which  an  outer  wall  is  pulled  down  or  burnt  down  to  or  within 
10  feet  of  the  surface  of  the  adjoining  ground  of  any  frame 
building  so  far  pulled  down  or  burnt  down  as  to  leave  only  the 
framework  of  the  ground  floor  storey  thereof; 

The  conversion  into  a  dwelling  house  of  any  building  not 
originally  constructed  for  human  habitation,  or  the  conversion 
into  more  than  one  dwelling  house  of  a  building  originally 
constructed  as  one  dwelling  house  only ; 

The  reconversion  into  a  dwelling  house  of  any  building 
which  has  been  discontinued  as  and  appropriated  for  any 
purpose  other  than  that  of  a  dwelling  house  ; 

The  conversion  of  a  dwelling  house  into  any  other  building 
not  intended  for  human  habitation ; 

M  2 
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The  making  of  any  addition  to  an  existing  building  by 
raising  any  part  thereof,  or  making  any  projection  therefrom, 
but  so  far  as  regards  such  addition  only ;  and 

The  roofing  or  covering  over  an  open  space  between  walls  or 
buildings ; 

Shall  for  all  purposes  of  this  Act,  and  the  Public  Healtk 
Acts,  and  the  Act  of  1890,  and  any  by-laws  made  thereunder 
respectively,  be  deemed  to  be  the  erection  of  "  a  new  building," 
and  the  word  '*  building  "  shall  for  all  such  purposes  include  an 
erection  or  building  of  a  permanent  character  of  whatever 
material  constructed. 

(2)  Section  76  of  the  Act  of  1890  is  hereby  repealed. 

Refuse  Collection  and  Disposal. 

For  many  years  prior  to  the  introduction  of  the  present 
method  of  dealing  with  the  refuse  of  the  district,  the  collection 
and  disposal  was  in  the  hands  of  contractors,  who,  under  the 
terms  of  their  contract,  were  required  to  find  a  shoot  withont 
the  parish  boundaries. 

Owing  to  the  unsatisfactory  manner  in  which  the  work  was 
done,  the  Council,  at  the  end  of  the  year  1902,  decided  to  dis- 
pense with  the  services  of  the  contractor  and  undertake  the 
wh6le  business  of  collection  and  disposal  themselves,  and  appK- 
cation  was  made  to  the  Local  Grovemment  Board  for  sanction  to 
borrow  an  amount  of  27,300Z.  to  cover  the  cost  of  the  horses, 
harness,  vans,  and  destructor  works.  Sanction  to  the  raising  of 
the  loan  was  received  in  February  1903. 

Some  thirty  horses  and  a  similar  number  of  patent  covered 
tip  vans  were  purchased,  and  advertisements  issued  inviting 
the  submission  of  schemes  for  refuse  destructor  furnace  plants, 
to  which  a  number  of  firms  responded.  Before  ultimately 
making  a  selection  a  committee  was  appointed  to  visit  and 
inspect  the  plants  at  various  towns  and  districts  similar  to 
Tottenham,  the  issue  of  which  was  to  select  the  scheme  of 
Messrs.  Goddard,  Massey  and  Warner,  of  Nottingham,  at  a 
contract  figure  of  8,259Z.  4s, 

Tenders  were  at  the  same  time  obtained  for  the  appurtenant 
buildings,  Le.  destructor  house,  inclined  approach,  chimney 
shaft,  manager's  cottage,  weigh  office,  boimdary  walls,  etc.,  and 
that  of  Messrs.  H.  Knight  and  Son,  of  Tottenham,  was 
accepted,  at  the  amount  of  13,681^. 
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The  destructor  plant  consists  of  a  single  row  of  ten  cells,  of 
the  usual  back  feed  type,  with  grate  and  drying  hearth  at  an 
inclination  of  1  in  5,  each  with  a  grate  area  of  40  square  feet, 
6  feet  8  inches  long,  by  6  feet  wide.  The  forced  draught  is 
produced  by  means  of  fans,  a  separate  one  being  provided  for 
each  furnace. 

Each  cell  is  situated  between  a  by-pass  flue  and  a  boiler ; 
the  gases  from  a  pair  of  cells  can  thus  be  passed  through 
openings  in  the  side  walls  of  the  furnace  at  the  front  of  the 
grate  into  the  by-pass,  or  may  be  diverted  through  the 
boilers,  when  steam  is  required  to  be  generated.  A  mono-rail 
conveyor  along  the  front  of  the  cells  removes  the  clinker  to  the 
crusher 

Five  multitubular  boilers  are  provided,  each  slung  between  a 
pair  of  cells,  and  formed  of  two  drums ;  the  lower  drum  contains 
the  tubes  and  is  filled  with  water,  and  the  upper  one  contains 
steam  and  water.  Each  boiler  is  fitted  with  both  dead  weight 
and  double  lever  safety  valves,  and  if  necessary,  can  be  coal- 
fired  from  an  independent  grate. 

The  main  flue,  6  feet  high  by  3  feet  6  inches  wide,  is  situated 
immediately  under  the  drying  hearth,  and  runs  the  full  length 
of  the  destructor,  enlarging  beyond  the  last  cell  into  the  com- 
bustion chamber,  into  which  cattle,  condemned  meat,  fish, 
infected  mattresses,  etc.,  are  placed  for  destruction. 

The  dust  arrester  adjoining  the  combustion  chamber  is 
formed  of  a  series  of  baffle  walls,  which  facilitate  the  precipita- 
tion of  the  light  dust.  At  this  point  the  flue  divides  into  two 
parts,  one  portion  giving  direct  access  to  the  shaft,  and  the 
other  forming  a  space  into  which  is  built  a  Green's  economiser 
of  160  tubes. 

Outside  the  building,  at  the  east  end  of  the  site,  a  clinker 
crasher,  elevator,  and  screen,  with  three  grades,  is  fixed,  driven 
from  a  line  of  counter  shafting. 

The  power  for  driving  the  fans  and  crusher  is  furnished  by 
a  horizontal  single  cylinder  steam  engine,  cylinder  12  inches 
diameter,  stroke  24  inches. 

The  water  for  feed  purposes  is  taken  from  the  town  mains, 
passed  through  a  Lassen  and  Hjort  softener,  and  then  forced 
through  a  Worthington  positive  meter  and  also  a  feed  water 
heater  into  the  boilers. 

The  chimney  shaft  is  octagonal  in  plan,  170  feet  high  above 
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the  ground  level,  lined  with  fire-brick  to  a  height  of  100  feet, 
and  with  a  diameter  of  8  feet  4  inches.  The  foundations  aie 
taken  a  depth  of  20  feet  6  inches  below  ground,  into  the 
London  clay,  and  the  shaft  rests  upon  a  solid  block  of  PortLand 
cement  concrete,  10  feet  thick,  and  36  feet  square.  The  shaft 
imposes  upon  the  clay  foundation  an  intensity  of  pressure  d 
two  tons  per  square  foot,  and  was  built  from  inside. 

The  internal  dimensions  of  the  destructor  house  are  122  feet 
by  50  feet  by  28  feet  high  to  the  eaves  from  the  clinkering  floor, 
built  in  stock  brickwork,  with  a  plinth  of  blue  Staflfordshires; 
the  roof  is  slated,  and  has  a  louvred  ventilator  its  fall 
length.  The  tipping  platform  is  122  feet  long,  26  feet  6 
inches  wide,  and  16  feet  above  the  floor  of  the  engine  and  fan 
room  formed  under  this  platform,  and  is  paved  with  4-inch 
granite  cubes. 

The  inclined  approach  road  is  325  feet  long,  with  a  clear 
width  of  18  feet  and  a  gradient  of  1  in  20 ;  the  lower  portion 
is  formed  by  filling  in  between  two  retaining  walls,  and  the 
upper  is  constructed  of  piers  and  arches.  The  surface  of  the 
road  is  finished  similarly  to  the  tipping  platform,  and  the  side 
walls  are  finished  with  a  stone  coping  and  iron  railing.  The 
spaces  imder  the  arches  have  been  formed  into  a  two-stall 
stable,  mess  room,  lavatory,  conveniences,  and  workshop. 

The  yard  immediately  adjoining  the  buildings  is  paved  with 
granite  setts  purchased  from  the  Metropolitan  Electric  Tram- 
ways Company  when  the  lines  were  converted  from  horse  to 
electric  traction. 

The  works  were  oflBcially  opened  on  Jime  23,  1904,  and 
have  been  in  constant  operation  ever  since. 

One  complaint  as  to  smoke  was  received  when  the  destructor 
was  started ;  but  this  was  more  fanciful  than  real.  The  weight 
of  refuse  destroyed  during  the  twelve  months  ending  June 
30,  1905,  was  21,757  tons,  of  which  some  655  tons  was  fish 
offal ;  the  greatest  quantity  of  refuse  destroyed  in  one  day  was 
102  tons,  and  the  makers'  guarantee  is  37  lb.  per  square  foot 
of  firegrate  per  hour,  which  gives  160  tons  per  day  of  twenty- 
four  hours  as  the  capacity  of  the  plant.  They  also  guarantee 
an  evaporation  of  |  lb.  of  water  per  lb.  of  refuse.  The  cost  of 
burning  works  out  at  Is.  7'ld.  per  ton,  exclusive  of  interest  and 
repayment  of  capital.     Up  to  the  present  there  has  been  a 
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ready  sale  for  the  clinker,  old  tins,  etc.     The  following  is  the 
list  of  charges : — 

i.    d. 

Clinker       1    0  per  load  of  25  owt. 

Fine  ash 1     0  per  ton. 

Omahed  olinker        2    0       „ 

Old  tins      17    6      „ 

Old  iron      10       „ 

The  asset  for  the  first  year's  working  was  360Z. 

In  the  summer  the  main  flues  are  thoroughly  cleaned  out 
every  10  to  11  weeks,  and  in  winter  every  8  weeks;  it  has, 
however,  been  found  advisable  to  free  the  by-pass  flues  between 
the  cells  every  week  to  insure  proper  combustion.  The  work 
of  cleaning  the  main  flues  is  done  on  Sunday,  when  the  plant  is 
shut  down,  so  that  no  interruptioD  of  the  working  occurs. 

When  the  provision  of  a  destructor  first  came  up  for  discus- 
sion, it  was  considered  jointly  with  a  municipal  scheme  for 
lighting  the  district  with  electricity,  generated  from  a  station 
proposed  to  be  erected  on  the  destructor  site,  using  the  waste 
heat  from  the  destructor  plant  for  supplying  a  portion  of  the 
electrical  machinery.  The  chimney  shaft  and  destructor  gene- 
rally were  designed  and  erected  with  this  object  in  view;  a 
change  of  Council  has,  however,  resulted  in  the  municipal  elec- 
tricity scheme  being  definitely  abandoned. 

The  cost  under  the  "  contract  system  "  amounted  to  6400/. 
per  annum,  the  cost  under  the  new  system  is  7600Z.,  included 
in  which  is  an  amount  of  2330/.  15s.  per  annum  for  interest 
and  repayment  of  loans ;  if,  in  addition,  allowance  is  made  for 
the  value  of  the  steam  generated,  it  will  be  seen  that  there  is  a 
considerable  saving  under  the  new  method. 

In  selecting  the  destructor  site  the  Council  were  governed 
by  certain  cardinal  principles,  the  main  one  being  the  haulage 
of  refuse  after  collection ;  the  site  fixed  upon  is  so  convenient 
that  refuse  can  be  carted  to  the  approach  road  by  several  different 
ways,  commanding  as  it  does  the  main  arteries  of  Tottenham. 
Although  there  is  a  slightly  increased  cost  with  the  new  system, 
the  advantages  to  the  general  health  of  the  community  are 
unassailable,  and  beyond  the  reach  of  any  adverse  argument. 

When  the  Council  had  under  discussion  the  merits  and 
demerits  of  the  various  destructor  schemes  submitted  for  their 
consideration,  special  attention  was  given  to  the  method  of 
charging  the  cells ;  one  of  the  clauses  in  the  Author's  original 
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Specification  laid  special  stress  on  the  provision  that  the  idnsd 
was  to  be  tipped  direct  from  the  vans  into  the  hoppers  withort 
handling  or  storage  of  any  kind,  and  the  scheme  which  best 
dealt  with  this  and  other  particular  points  was  the  one  even- 
tually selected  as  confonning  most  nearly  to  the  terms  of  the 
specification. 

The  Author  is  unable  to  give  particulars  of  any  official  test, 
as  up  to  the  time  of  writing  the  plant  is  in  the  hands  of  the 
contractors,  who  have  been  unable  to  carry  out  a  test  owing  to 
the  illness  of  the  leading  partner  in  the  firm. 

Electric  Lighting. 

The  Council  obtained  a  Provisional  Order  in  July  1902,  and 
various  schemes  were  prepared ;  but  none  were  adopted  by  the 
Council. 

After  a  chequered  history  the  Council  have  now  decided, 
subject  to  the  approval  of  the  Board  of  Trade,  to  conclude  an 
agreement  with  the  North  Metropolitan  Electric  Power  Supply 
Company,  who  are  covenanting  to  supply  the  district  with  elec- 
trical energy  before  October  1,  1906. 

Smaxl-Pox  Hospital. 

The  district  was  visited  with  an  epidemic  of  small-pox  in 
1901-2,  which  cost  the  ratepayers  of  Tottenham  over  12,00W., 
and  a  temporary  hospital  was  erected  within  the  space  of  three 
weeks  by  the  Council  on  land  adjoining  the  destructor  site  to 
cope  with  the  outbreak.  The  sum  of  6000Z.  was  expended  on 
buildings  and  tents,  and  over  600  cases  of  small-pox  were 
treated  at  this  hospital,  a  large  proportion  thereof  being  of  a 
very  mahgnant  type. 

The  actual  cost  per  head  for  treating  the  patients  at  the 
Council's  hospital  was  less  than  7Z.,  as  compared  with  over  lU 
per  head  which  had  to  be  paid  by  the  Council  for  88  patients 
sent  to  South  Mimms  from  the  district. 

The  present  Medical  OflBcer  of  Health  (Dr.  J.  F.  Butler- 
Hogan,  M.D.,  LL.B.,  Barrister-at-Law)  took  office  when  we 
were  in  the  throes  of  this  epidemic,  and  never  probably  in  the 
history  of  Tottenham  was  there  a  time  when  those  to  whom 
was  entrusted  the  care  of  the  public  health  and  the  adminis- 
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tration   of  sanitary  legislation   occupied  a  position  of  greater 
difl&culty  and  responsibility. 

The  buildings  were  constructed  of  galvanised  iron  and  timber 
on  brick  foundations,  and  were  destroyed  by  fire  on  the  cessa- 
tion of  the  epidemic. 

Council  Offices,  Baths,  Central  Fire  Station,  Etc. 

Competitive  designs  were  invited  for  these  buildings  in 
September  1902,  and  a  scheme  was  ultimately  accepted  by  the 
Council;  the  works  were  commenced  on  May  16,  1904,  and 
completed  in  October  1905  ;  the  whole  of  the  fittings  for  the 
offices  were  made  in  the  Council's  workshops,  and  the  furniture 
of  the  council  chamber,  committee  rooms,  retiring  rooms,  etc., 
was  supplied  and  fixed  by  a  London  firm.  The  total  cost  of  the 
scheme,  including  the  acquisition  of  the  site,  is  expected  to 
reach  70,000/. 

Depots,  Stabling,  and  Workshops. 

It  was  the  strongly  felt  need  for  a  general  depot  in  which  the 
work  of  the  district  could  be  centralised,  and  the  stores  and  mate- 
rial carefully  guarded  and  distributed,  that  led  to  the  acquisition 
of  certain  land  in  the  rear  of  the  Council  buildings.  Its  situation 
is  practically  the  topographical  centre  of  Tottenham,  and  as  it 
adjoins  the  railway,  and  is  in  close  proximity  to  the  main  road 
arteries — north,  south,  east,  and  west — it  is  admirably  fitted  to  be 
a  great  arterial  centre  of  Council  work  and  activity,  and  is  of 
the  greatest  assistance  in  the  endeavour  to  conduct  the  work  of 
the  district  efficiently  and  economically. 

The  site  is  about  2^  acres  in  extent,  approximately  square, 
and  the  buildings  are  arranged  on  all  four  sides,  and  the  area 
not  built  upon  is  paved  with  granite  setts  on  a  concrete  founda- 
tion, and  is  utilised  as  a  store  yard  and  railway  siding.  Entrance 
is  gained  to  the  depot  yard  from  Clyde  Road  by  a  short  length 
of  granite- pitched  roadway. 

Facing  the  entrance  are  situated  the  clerks'  and  weighbridge 
offices,  fitted  with  a  10-ton  Avery's  weighbridge,  and  storerooms 
for  all  kinds  of  material ;  provision  for  the  storage  of  cement 
and  timber  is  made  in  another  block  of  buildings.  Stabling  is 
provided  for  54  horses  in  six  9-stall  stables,  with  three  loose 
boxes,  and  accommodation  for  the  Author's  horse  and  trap  in 
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addition ;  fodder  and  harness  rooms  are  arranged  in  connection 
with  each  stable ;  three  houses  are  situated  in  the  yard  for  the 
accommodation  of  the  district  foreman,  storekeeper,  and  assistant 
horsekeeper.  The  workshops  are  placed  in  blocks  of  buildmgs 
on  the  eastern  boundary,  and  consist  of  smiths'  shop  with  four 
forges,  and  wheelwrights'  shop  on  the  ground  floor,  carpentos* 
and  painters'  shops  on  the  first  floor ;  the  harness  makers'  shop 
and  store  is  situated  in  the  other  block  on  the  same  boundaiy. 
Steam-roller  house  for  two  rollers,  cart  sheds,  mess  rooms,  and 
lavatory  are  also  provided  on  the  same  site. 

This  depot  was  occupied  in  November  1903.  The  Coancfl, 
through  their  works  department,  carry  out  all  their  own  jobbing 
repairs,  and  in  addition  have  done  work  which  was  formerly  let 
out  to  contract.  The  depot  has  been  modelled  upon  a  genaal 
comprehensive  plan,  and  the  total  cost  of  the  works  (inclusiTe 
of  the  siding  and  paving  of  the  yard)  was  18,578/.,  and  although 
they  have  been  in  operation  but  a  short  space  of  time,  it  has 
already  been  proved  that  the  concentration  of  this  work  in  one 
centre  tends  to  the  more  expeditious  and  economical  perform- 
ance of  these  important  duties. 

Conway  Road  Depot. — This  depot  and  store  yard  is  situated 
in  the  Harringay  ward  at  the  rear  of  the  Harringay  Motor  Fire 
Station.  The  accommodation  provided  on  the  site  is  as  follows: 
8-8tall  stable,  with  loft,  1  loose  box,  a  workshop,  storeroom,  pay 
office,  cart  sheds,  steam-roller  house  for  2  rollers,  house  for 
assistant  horsekeeper,  and  conveniences  for  the  men. 

The  whole  area  of  the  yard  is  paved  with  granite  setts,  and 
the  right  of  way  forming  the  entrance  from  Conway  Road  ia 
paved  with  Jarrah  wood  paving. 

These  buildings  were  erected  in  1903 ;  the  cost  of  the  depot 
and  fire-station  was  5884Z.,  and  the  loan  was  granted  for  a  period 
of  30  years. 

Bruce  Castle  Depot. — This  depot,  consisting  of  a  12-stall 
stable  with  harness  and  fodder  rooms  and  a  store  yard,  serves 
the  needs  of  the  southern  portion  of  the  district ;  it  is  a  relic  of 
bygone  times,  and  quite  inadequate  for  modern  requirements. 
It  is  contemplated  to  pull  down  the  existing  buildings  in  the 
near  future,  and  to  erect  cart-sheds,  stabling,  etc.,  more  suitable 
for  the  purpose.  Plans  have  already  been  prepared  by  the 
Author,  but  they  have  not  yet  been  presented  to  the  Council  for 
their  approval. 


thb  local  jldbilnistration  of  tottenham.         175 

Housing  op  the  Working  Classes. 

In  1900  the  CJouncil  acquired  an  estate  of  14  acres  for  8600/., 
and  the  Author  was  directed  to  prepare  a  scheme  for  the  erec- 
tion of  workmen's  dwellings,  lie  scheme  was  duly  approved, 
and  application  was  made  to  the  Local  Grovernment  Board  for 
sanction  to  a  further  loan  of  102,000/.  to  carry  out  the  work. 
An  inquiry  was  held  on  May  12,  1902,  at  which  there  was 
tremendous  opposition  by  builders  and  others;  since  this  in- 
quiry took  place,  the  London  County  Council  have  deposited 
plans  for  the  development  of  a  huge  estate  in  Tottenham  for 
housing  an  estimated  population  of  42,500  at  an  estimated  cost 
of  li  millions  ;  the  work  is  now  in  hand. 

In  view  of  this,  the  Council  decided  in  July  of  this  year  not 
to  proceed  further  with  the  scheme  prepared  by  the  Author,  and 
the  application  for  permission  to  borrow  the  sum  of  102,000/. 
for  that  purpose  has  accordingly  been  withdrawn. 

The  l^al  committee  has  now  been  instructed  to  consider 
and  report  as  to  the  advisability  of  leasing  the  land  for  building 
purposes  to  a  suitable  tenant  or  tenants,  the  Council  reserving 
to  itself  the  right  to  stipulate  as  to  the  building  of  houses  and 
their  construction  generallj. 

Parks  and  Open  Spaces. 

Parks  and  open  spaces  have  always  been  a  subject  of  deep 
interest  to  the  Tottenham  Council,  and  it  may  not  be 
generally  known  that  the  open  spaces  in  this  district  have  an 
area  of  over  240  acres,  which  can  never  be  covered  by  buildings, 
and  are  open  to  the  enjoyment  of  the  public  for  ever. 

There  can  be  no  doubt  that  the  preservation  of  the  open 
spaces,  and  the  formation  of  parks  in  large  towns  is  of  the 
highest  importance;  old  and  young  alike  feel  the  refreshing 
effect  of  breathing  a  pure  air,  surrounded  by  trees  and  flowers, 
and  it  is  a  matter  for  congratulation  that  the  Tottenham  Council 
have  always  kept  this  steadily  before  them  and  done  their  duty 
in  their  day  and  generation  in  providing  adequate  open  spaces 
which  are  a  credit  to  the  district. 

Bruce  Castle  Park. — This  park  has  an  area  of  20  acres,  and 
was  purchased  in  1892  at  a  cost  of  15,000/. ;  it  is  connected  with 
the  name  of  Scotland's  hero.  King  Bobert  the  Bruce.    The  park 
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is  a  beautifully  wooded  place,  possessing  smooth  lawns  in  deep 
shade,  tennis  courts,  bowling  greens,  and  an  old  and  pic- 
turesque mansion  with  a  quaint  central  tower  known  as  Bruce 
Castle.  On  the  site  of  this  present  mansion  was  built  the  origiDil 
Bruce  Castle,  a  mediaeval  fortress,  by  the  crusading  Bruce  after 
his  return  from  the  Holy  Land,  whose  eldest  son  became  Kii^g 
Eobert  the  Bruce. 

The  mediaeval  fortress  in  time  gave  place  to  a  Tudor  mansioD, 
and  a  curious  old  circular  tower,  locally  called  the  "  Donjon," 
may  now  be  seen  in  front  of  the  present  house  ;  this  is  a  relic 
of  the  Tudor  house,  visited  by  Margaret,  Queen  of  Scots,  and 
Queen  Elizabeth,  who  stayed  there  for  two  days  with  die 
Compton  family,  whose  arms  can  now  be  seen  on  the  garden 
front  of  the  present  mansion. 

Towards  the  end  of  the  seventeenth  century,  the  manawn 
gave  place  in  its  turn  to  the  house  now  standing. 

In  1827  the  estate  was  put  up  to  auction  and  bought  bj  a 
family  of  schoolmasters  of  the  name  of  Hill,  who  had  views  on 
education  ver}'  far  in  advance  of  their  times,  and  who  made 
Bruce  Castle  School  a  great  success.  One  of  these  mastm 
became  known  throughout  the  world  as  Sir  Rowland  Hill,  tiic 
introducer  of  the  Penny  Post,  the  birthplace  of  which  was 
Bruce  Castle. 

Doioiihills  Park  and  Recreation  Ground. — The  land  for  this 
park  and  recreation  ground  was  acquired  in  1902,  and  was  laid 
out  by  the  Author  in  the  same  year,  and  opened  in  August 
1903. 

The  area  of  the  park  and  recreation  ground  is  30  acres. 

Financial  Particulars. 

£ 

Araount  borrowed  for  parohase  of  land        18,150 

Amount  borrowed  for  laying  out,  fencing,  etc 8,790 

Middlesex  County  Councirs  Gontribation 6,050 

Amount  borrowed  for  kerbing,  paying,  channelling,  etc  ..       2,950 

£35,940 

It  will  be  seen  from  the  above  figures  that  the  park  is  Eot 
very  large  in  extent,  but  it  will  vie  in  loveliness  and  beauty 
with  any  park  in  the  metropolitan  area.  Visitors  are  delighted 
with  the  charm  of  its  wooded  recesses,  the  avenue  of  hornbeams, 
(believed  to  be  the  most  perfect  extant),  the  Italian  gardens  and 
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parterres,  ornamental  ponds  and  fountains,  rockeries,  tennis 
courts,  bowling  greens,  and  palm  houses,  which  are  all  to  be 
found  within  the  acreage  of  Tottenham's  newest  "  lung." 

Chestnuts  Park  and  Recreation  Ground. — The  land  for  the 
above  was  purchased  in  May  1898,  and  has  an  area  of  13  acres  ; 
it  was  laid  out  by  the  Author  principally  as  a  recreation 
ground,  with  cricket  and  football  pitches,  bowling  greens,  etc., 
against  a  background  of  ornamental  shrub  and  flower  beds. 
The  old  mansion  on  the  estate  has  been  converted  into  a  library 
and  public  reading  rooms. 

Lammas  Lands  and  Commons. — The  Council  are  the  owners 
of  117 J  acres  of  land  lying  in  the  far  east  of  Tottenham,  locally 
known  as  the  **  Lammas  Lands."  An  Act  of  Parliament  was 
obtained  in  1900  to  acquire  power  over  and  extinguish  the 
Lammas  rights  over  these  lands,  which  are  now  the  absolute 
property  of  the  public  ;  football  and  cricket  pitches  are  allotted 
by  the  Council  to  applicants,  this  being  greatly  appreciated. 
ThB  Council  also  approached  Parliament  and  claimed  power  to 
have  all  "  commonable "  lands  under  their  control,  which  are 
now  closed  at  night  and  kept  in  proper  condition  ;  the  powers 
thus  sought  and  obtained  have  enabled  the  Council  to  convert 
them  into  beautiful  open  spaces,  greatly  adding  to  the  advan- 
tage and  attractiveness  of  the  district. 

The  Council  retain  a  staff  of  28  hands  as  gardeners,  commons 
and  park  keepers,  etc. ;  they  also  levy  a  charge  for  the  use  of  the 
tennis  courts  and  bowling  greens,  which  has  produced  in  the 
four  summer  months  an  amount  of  65/. 

Council's  Water  Undertaking. 

The  Author,  up  to  Jime  1904,  also  acted  as  "  water  engineer," 
over  two-thirds  of  the  district  being  supplied  with  water  by  the 
Council. 

The  following  is  a  brief  outline  of  the  works : — 

Hale  Water  W^orfe.— Built  in  1852  and  1857,  supply  is  ob- 
tained from  the  underlying  chalk  by  means  of  sunk  and  bored 
wells. 

The  water  is  raised  into  a  tank  near  the  surface,  which  forms 
a  suction  well,  from  which  the  water  is  pumped  either  into 
service  reservoirs,  or  a  tower  tank  at  the  Downhills. 

There  are  two  wells :  the  first  was  sunk  in  1851-2,  and  is 
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8  feet  in  diameter  for  the  upper  71  feet,  and  is  continued  by  an 
18-inch  bore  to  a  further  depth  of  329  feet. 

The  second  well  is  12  inches  in  diameter,  bored  its  whok 
depth  to  250  feet  from  the  surface. 

The  engine-house  is  placed  alongside  the  well  first-meii- 
tioned.  There  are  two  beam-engines :  No.  1  of  the  compound 
surface  condensing  type  of  45  h.p.,  cylinders  28  inches  and  15 
inches  diameter  respectively  and  5  feet  stroke,  working  a  high  lift 
ram  and  bucket  pump  for  raising  the  water  to  service  reservdis 
or  tower  tank  as  necessary.  This  engine  also  actuates  the  well- 
pump  by  a  line  of  countershaft,  and  is  interchangeable  in  this 
duty  with  No.  2  engine.  No.  2  engine  is  a  single  cylinder  low- 
pressure  jet  condensing  engine  of  about  27  Lp.,  working  a  high 
lift  ram  and  bucket-pump,  and  performs  the  same  duties  and 
acts  as  a  stand-by  to  No.  1.  The  well-pump  is  a  single-acting 
pump,  and  works  at  a  depth  of  250  feet,  has  a  bucket  14  inches 
in  diameter,  stroke  36  inches,  works  at  20  revolutions  per 
minute,  and  delivers  540,000  gallons  per  24  hours  into  the 
suction-well.  There  are  two  pumps  in  the  engine-room,  a  hori- 
zontal duplex  pump  and  a  quadruple-acting  vertical  pump  for 
raising  the  water  from  the  suction- well  into  the  tower  tank 
Steam  is  generated  by  two  Lancashire  boilers  7  feet  6  inches 
in  diameter  and  28  feet  long. 

Park  Pumping  Station, — Erected  in  1893.  There  are  two 
wells  at  this  station,  one  in  the  yard,  and  the  other  under  the 
centre  of  the  floor  of  the  engine-room.  The  latter  is  12  feet  in 
diameter  at  the  top,  and  8  feet  at  the  bottom;  depth  198 
feet,  continued  with  a  bore-hole  25  inches  in  diameter  to  a 
furdier  depth  of  254  feet.  The  well  pierces  the  chalk  to  a 
depth  of  48  feet,  and  has  one  heading  6  feet  by  4  feet  6  inches, 
driven  a  distance  of  240  feet.  The  first  mentioned  well,  which 
originally  was  sunk  to  a  depth  of  150  feet,  was,  in  1902, 
deepened  another  100  feet,  and  connected  to  No.  2  well  by  a 
heading.  Three  headings,  varying  in  length  irom  86  feet  to 
112  feet,  were  driven  from  the  extra  sunk  portion  of  No.  1  welL 
The  engines  are  in  duplicate,  of  the  compound  horizontal  type, 
with  surface  condensers,  working  at  about  50  h.p.  The  h^h 
pressure  cylinders  are  16  inches  in  diameter,  low  pressure  cylin- 
ders 26  inches,  stroke  36  inches.  The  well-pumps  are  in 
duplicate,  single-acting,  of  the  ram  and  bucket  type,  and 
actuated  by  spur  gearing  from  the  engines  ;  buckets  22  J  inches 
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in  diameter,  plunger  16  inches  in  diameter,  stroke  4  feet.  Each 
pump  delivers  about  648,000  gallons  per  24  hours  into  the  reser- 
voirs. There  are  two  Lancashire  boilers  7  feet  in  diameter  by 
30  feet  long,  with  6  Galloway  tubes  in  each  furnace.  A  resi- 
dence is  provided  for  the  driver  in  charge. 

Seservairs,  Tower  Tank,  etc, — These  are  situated  in  the  highest 
part  of  the  district,  and  comprise:  Two  underground  service 
reservoirs,  constructed  in  brickwork,  with  arched  roofs  on  piers 
and  properly  ventilated;  united  capacity,  1,000,000  gallons. 
One  water  tower  and  tank  34  feet  by  34  feet  by  12  feet,  with  a 
capacity  of  60,000  gallons  for  supplying  the  higher  portion 
of  the  district;  the  floor  of  tank  is  60  feet  above  ground 
level. 

The  total  length  of  water  mains  within  the  Council's  area  of 
supply  was  50^  miles. 

When  the  London  Water  Bill  of  1902  was  introduced  by  the 
Government  the  Council  was  at  once  confronted  with  a  most 
serious  and  important  matter;  a  very  thorny  problem  which 
required  their  careful  thought  and  serious  consideration;  the 
question  before  them  was  whether  they  should  ask  the  Govern- 
ment to  include  Tottenham  in  the  area  of  supply  proposed  to  be 
established  under  the  Water  Board,  or  continue  to  keep  the 
water  undertaking  under  municipal  control  and  management. 
It  was  sought  by  the  Government  in  their  Bill  to  transfer  to 
the  District  Council  so  much  of  the  plant  and  business  of  those 
companies  as  were  in  Tottenham,  and  the  Council  would  have 
been  required  to  refund  to  the  Water  Board  the  ascertained 
value  of  such  plant  and  business ;  whilst  we  were  able  to  secure 
sufficient  water  to  supply  our  present  area  the  idea  of  being 
compelled  to  take  over  the  supply  of  the  whole  district  was 
looked  upon  with  considerable  disfavour,  and  it  was  ultimately 
agreed  by  a  unanimous  vote  that  the  passing  of  the  proposed 
Bill  would  be  highly  detrimental  to  this  district,  and  strong 
reasons  were  adduced  for  bringing  Tottenham  within  the  limits 
of  the  Act  without  in  any  way  depreciating  the  value  of  the 
Council's  undertaking;  the  valuation  of  the  undertaking  was 
prepared  by  the  Author,  and  in  the  end  the  sum  of  77,700/. 
was  paid  to  the  Council  by  the  Metropolitan  Water  Board  for 
the  plant  and  works,  which  they  took  over  in  June  of  last 
year. 

This  left  a  balance  of  over  30,000/.  after  paying  off  all  out- 
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Standing  loans,  and  the  final  agreement  was  considered  by  Hot 
Council  to  be  eminently  satisfactory.  If  this  Bill  had  not  been 
opposed  Tottenham  would  have  been  isolated  and  sunoundel 
by  one  powerful  water  company  whose  business  it  would  ban 
probably  been  to  study  the  welfare  of  the  neighbouring  distiictB 
at  the  expense  and  to  the  detriment  of  the  Council,  whilst  Tot- 
tenham would  have  been  wholly  dependent  upon  the  Wate 
Board  for  any  supplementary  supply  needed  for  its  inhabitants 
unless  further  wells  were  sunk  (a  method  of  supply  compan- 
tively  expensive  and  uncertain  in  its  results),  and  thus  tbe 
injustice  from  which  Tottenham  has  suffered  in  being  depri?ed 
by  the  companies  of  its  natural  supply  from  the  River  Lea 
would  have  been  aggravated.  The  Author  would  like  to  take 
this  opportunity  of  saying  how  much  the  public  of  Tottenham 
are  indebted  to  their  representative  on  the  Metropolitan  Water 
Board  (Mr.  Councillor  P.  B.  Malone,  J.P.),  who  worked  so  in- 
defatigably  and  successfully  during  the  conducting  of  tbe 
negotiations. 

Open  Air  Swimming  Bath. 

This  bath  is  situated  on  the  Tottenham  Marshes,  close  to 
the  Stonebridge  lock  on  the  Lea  Navigation,  and  is  built  above 
ground  as  the  river  on  the  upper  side  of  the  lock  is  formed  in 
embankment. 

The  measurements  of  the  pond  are  :  length  180  feet,  width 
60  feet,  depth  3  feet  6  inches  at  shallow  end  to  6  feet  at  deep 
end. 

The  walls  are  constructed  in  concrete  composed  of  one  part 
Portland  cement  to  six  paits  Thames  ballast,  and  in  some  places 
are  carried  down  7  feet  below  ground  level,  owing  to  the 
presence  of  loose  made-up  earth  and  running  sand.  The  baA 
is  made  watertight  by  a  rendering  of  Limmer  asphalt  on  the 
interior  face  of  the  work  J  inch  thick  on  the  walls,  and  |  inch 
thick  on  the  floor,  placed  on  in  two  layers. 

Dressing  boxes  and  open  dressing  sheds  are  provided  roooA- 
three  sides  of  the  bath,  and  also  foot-bath,  urinal,  and  earth- 
closets. 

Under  agreement  with  the  Lea  Conservancy  Board  the  water 
is  taken  from  the  reach  above  the  lock  and  returned  below  it; 
a  charge  of  Id.  per  1000  gallons  is  made  by  them  for  the  use  d 
the  water. 
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The  work  of  construction  was  put  in  hand  at  the  beginninor 
of  last  winter,  mainly  with  a  view  to  relieve  the  distress  of 
the  unemployed  of  the  district,  and  the  whole  of  the  labour  was 
derived  from  this  source. 

The  total  cost  was  4000/.,  of  which  2033/.  was  spent  in 
wages.  The  Author  considers  the  employment  of  casual  un- 
skilled labour  on  this  class  of  work  most  unsatisfactory,  and 
estimates  that  the  wages  bill  was  increased  in  consequence  to 
the  extent  of  about  70  per  cent. 

The  bath  was  completed  and  opened  at  the  beginning  of  last 
June,  and  has  proved  very  popular;  the  largest  number  of 
bathers  in  one  day  was  1769.  The  charge  for  admission  is  Irf. 
per  head,  and  an  extra  charge  of  Id,  is  levied  for  costume  and 
towel. 

On  the  first  12  weeks'  working  an  amount  of  209/.  was 
received. 

It  is  proposed  to  keep  the  bath  open  only  during  the 
summer  months :  one  day  per  week  is  set  apart  exclusively  for 
ladies. 

The  bath  is  filled  with  fresh  water  twice  every  week,  and  is 
thoroughly  scoured  and  cleansed  prior  to  every  filling  with 
clean  water. 

Tramways  and  Light  Eailways. 

There  are  4^  miles  (double  track)  of  tramways  in  the  district, 
and  H  miles  (double  track)  of  light  railways.  Previous  to  the 
electrification  of  the  tramways,  about  18  months  since,  the 
district  was  served  by  the  old-fashioned  system  of  horse  trams 
along  the  main  roads.  The  electric  tramways  along  these 
thoroughfares  now  belong  to,  and  are  run  by,  the  Metropolitan 
Electric  Tramways  Company,  to  whom  also  are  leased  the  lines 
of  light  railways  in  Bruce  Grove  and  Lordship  Lane,  constructed 
and  owned  by  the  Middlesex  County  Council  under  their  Light 
Eailways  Order  of  1903 ;  the  service  is  good  and  frequent,  and 
renders  the  adjoining  country,  together  with  the  City  and  West 
End  of  London,  very  easy  of  access. 

When  the  company  promoted  their  Bill  for  the  electrification 
of  the  system,  the  Author  recommended  the  Council  to  raise  no 
opposition  to  the  company  obtaining  additioncd.  powers  on  their 
agreeing  to  remove  the  granite  setts  from  the  then  existing 
tracks  and  substituting  in  their  place  approved  wood  blocks  on 
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a  concrete  foundation  at  the  entire  cost  of  the  oompiD}, 
together  with  certain  street  widenings  to  be  efifectuated  byibn 
at  certain  points  at  an  estimated  cost  of  76,0002. 

Where  the  carriageway  exceeds  32  feet  in  width,  permiasfli 
was  given  to  fix  centre  poles  to  cany  the  overhead  equipmn^ 
and  in  cases  of  less  width  than  this,  side  poles  were  used. 

The  light  Railways  above  referred  to  are  connected  with  the 
large  system  of  tramways  being  carried  out  by  the  countj; 
under  the  provisions  of  their  light  Eailways  Order  die 
Middlesex  County  Council  were  required  to  form  new  footwqn, 
and  acquire  all  necessary  lands  and  properties  to  widen  the 
light  railway  routes  to  50  feet  throughout,  in  addition  to  pro- 
viding and  laying  all  surface  water  sewers  necessary  for  die 
drainage  of  the  roadway  and  the  adjoining  estates ;  the  track  k 
double  throughout,  and  paved  with  creosoted  deal  blod&B  on  s 
cement  concrete  foundation. 

Side  poles  carry  the  overhead  equipment. 

Fire  Stations. 

The  erection  of  a  central  fire  station,  with  firemen's  dwd- 
lings,  has  just  been  completed.  The  buildings  find  accommodi- 
tion  for  the  fire  superintendent,  six  married  men,  and  ei^ 
single  men.  A  large  engine  room,  watch  room,  recreation  room, 
stables,  and  workshops  are  also  provided. 

The  following  apparatus,  with  four  horses,  are  stationed  at 
these  headquarters : — 

1  steamer. 

1  combined  chemical  fire  engine,  hose  tender,  fire  escape, 
and  motor. 

The  latter  machine  has  been  built,  at  a  cost  of  900/.,  in  the 
Council's  own  workshops,  under  the  supervision  and  directiflii 
of  Supt.  Eddington,  of  Tottenham,  who  first  originated  the  idei 
of  combining  a  hose  tender,  chemical  fire  engine,  fire  escape, 
and  motor  in  one  car,  and  Mr.  Eddington  is  to  be  warmly  con- 
gratulated on  the  production  of  a  most  efficient  apparatus.  It 
has  been  designed  for  the  special  purpose  of  combining  all  the 
very  latest  and  most  scientific  improvements  intended  to  saw 
life  or  extinguish  fire. 

The  motor  is  a  30  h.p.  Simms,  driven  by  the  Simms-Bosch 
magneto  ignition,  with  secondary  battery  ignition  in   case  of 
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the  other  failing,  fitted  with  patent  speed  gear ;  the  wheels  are 
twin  pattern,  built  specially  for  this  engine.  The  motor  carries 
two  35-gallon  chemical  engines,  600  feet  of  hose,  one  50-feet 
fire  escape,  two  lengths  of  Pompier  ladder,  and  case  containing 
medical  aid  appliances.  The  maximum  speed  is  26  miles  per 
hour. 

The  central  fire  station  does  not  mark  the  era  of  the  fire 
brigade  in  Tottenham,  but  is  an  extension  of  the  Council's 
brigade,  owing  to  the  enormously  increased  population  of  the 
district. 

In  1903  a  **  motor  fire  station "  was  erected  from  the 
Author's  designs  by  the  Council  for  the  Harringay  district  of 
Tottenham  at  a  cost  of  3550/.  This,  it  is  believed,  was  the 
first  motor  fire  station  to  be  erected  in  the  world,  and  is 
equipped  solely  with  motor  appliances. 

In  addition  to  a  combined  chemical  fire  engine,  hose  tender, 
fire  escape  and  motor,  there  is  provided  an  oil  fuel  motor  steam 
fire  engine,  which  is  one  of  the  "Gem"  pattern  steam  fire 
engines  built  by  Messrs.  Merryweather  and  Sons. 

It  is  fired  by  means  of  vaporised  oil,  and  is  capable  of 
pumping  320  gallons  per  minute ;  powerful  brakes  and  excel- 
lent stearing  gear  are  fitted,  and  any  speed  up  to  30  miles 
per  hour  can  be  obtained.  On  arrival  at  a  fire  the  driving 
machinery  is  easily  thrown  out  of  gear,  and  the  pumps  put  on. 
The  engine  carries  two  cylinders,  containing  36  gallons  of  oil, 
or  sufficient  to  last  for  seven  or  eight  hours  at  an  ordinary  fire. 

The  cost  of  the  combined  chemical  fire  engine,  etc.,  was 
750/. ;  the  motor  steam  fire  engine  cost  750/.  The  Council 
have  severfid.  other  fire  stations  in  the  district,  and  keep  (besides 
the  superintendent)  24  firemen,  whose  wages  range  from  30«. 
to  50a.  per  week.  The  brigade  was  taken  over  by  the  Council 
about  twelve  years  ago,  prior  to  which  it  was  purely  and  simply 
a  *'  volunteer "  fire  brigade  on  the  most  primitive  basis.  It  is 
now  acknowledged  by  the  representatives  of  the  two  greatest 
cities  of  the  empire,  who,  with  many  othei*s,  have  honoured  the 
district  with  special  visits  to  view  the  "  fire  appliances,"  that 
the  Tottenham  Fire  Brigade  is  amongst  the  best  equipped,  and 
one  of  the  most  efficient  in  the  kingdom. 

The  brigade  also  laid  down  and  maintain  some  fifty  fire 
alarms,  and  the  Council's  private  telephone  service. 

N  2 
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Education. 

Provided  and  Non- Provided  Schools, — There  are  10  provided 
schools  and  11  non-provided  schools  in  the  district,  which 
accommodate  some  22,000  children. 

The  Council  delegated  all  their  powers  under  the  Educatbi 
Act  1902  to  an  education  committee,  except  the  power  oC 
raising  a  rate  or  borrowing  money  and  the  purchase  of  sites  fir 
the  erection  of  new  schools. 

The  Author  was  appointed  "surveyor"  to  the  educatioD 
committee  after  the  passing  of  the  Act,  and  has  the  oveniglit 
of  all  buildings  coming  under  the  jurisdiction  of  that  committee. 

Conclusion. 

No  review  of  the  administration  of  the  district  would  be 
complete  without  some  brief  reference  to  the  excellent  and 
useful  work  carried  out  in  the  Public  Health  Department  under 
the  able  direction  and  control  of  the  Author's  friend  and 
colleague,  Dr.  J.  F.  Butler-Hogan,  LL.B.,  Barrister-at-Law,  the 
medical  officer  of  health. 

The  good  effect  of  the  great  sanitary  works  and  efforts  of 
this  department  is  vividly  shown  by  the  steady  and  maintained 
diminution  of  the  death-rate. 

The  Author's  acknowledgments  are  also  due  to  the  esteemed 
and  able  clerk  of  the  Council  (Mr.  E.  Crowne),  who  has  acted  as 
clerk  for  35  years,  for  the  generous  support  accorded  him  durii^ 
a  time  of  exceedingly  great  activity,  and  also  to  the  loyal  and 
energetic  staff  comprising  the  engineer  s  department,  who  have 
shown  a  proper  appreciation  of  their  duties  and  laboriously 
sought  to  promote  the  welfare  and  best  interests  of  the  district 

The  Author  cannot  conclude  without  offering  his  wannest 
thanks  to  the  several  gentlemen  who  are  members  of  his 
Council  for  the  unwearied  kindness  and  active  assistance  he  has 
received  from  them  in  the  performance  of  his  duties  during  the 
whole  course  of  his  official  connection  with  this  ever-increasing 
community. 
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The  President  :  I  quite  agree  vrith  the  Author  of  the  paper 
that  the  Local  Government  Board  were  not  acting  rightly  in 
refusing  to  acknowledge  the  certificate  of  our  Association,  which 
certificate  certainly  proves  that  a  man  is  capable  of  discharging 
the  duties  entailed  by  the  office  of  building  inspector.  We  hold 
that  a  man  who  passes  our  examination  shows,  as  far  as  examina- 
tions can  show,  that  he  is  capable  of  filling  a  higher  position, 
namely,  that  of  surveyor  or  municipal  engineer.  I  hope  we  shall 
be  able  so  to  influence  the  Local  Government  Board  as  to  induce 
that  authority  to  reconsider  the  matter.  I  am  quite  certain 
that  the  Building  By-laws  Committee  of  the  Council  of  our 
Association  will  give  full  consideration  to  the  subject  of 
local  authorities  having  special  Acts,  and  Mr.  Prescott  re- 
marks upon  that  in  force  in  Tottenham.  I  cannot  understand 
why  the  Lea  Conservancy  Board  should  expect  the  payment 
of  Id.  per  1000  gallons  for  water  taken  from  the  reach  above 
the  lock  and  returned  below  it,  seeing  that  they  get  it  all 
back.  It  seems  to  be  an  exorbitant  charge.  Morally,  the 
Board  are  only  entitled  to  an  acknowledgment  rent,  and  ought 
to  be  satisfied  with  that.  I  have  seen  the  combined  chemical 
fire-engine,  hose-tender,  fire-escape,  and  motor,  and  I  think 
it  is  a  most  creditable  piece  of  work.  I  have  not  yet  seen 
it  in  operation,  but  it  appears  to  me  to  be  a  thoroughly  well 
thought  out  apparatus,  and  I  shall  be  surprised  if  other  towns 
do  not  copy  it. 

Mr.  J.  Lemon  :  I  should  like  to  move  a  hearty  vote  of  thanks 
to  Mr.  Prescott  for  his  admirable  paper.  There  are  one  or  two 
points  upon  which  I  should  like  Mr.  Prescott  to  give  the 
Members  some  further  information.  He  tells  us  the  Council 
have  been  able  to  reduce  the  rates.  I  congratulate  the  Totten- 
ham Council  upon  their  ability  to  do  that.  My  experience  is 
that  rates  are  going  up  everywhere,  and  I  believe  it  is  the  expe- 
rience of  nearly  everybody ;  so  if  Tottenham  are  able  to  reduce 
their  rates  they  are  doing  veiy  well.  I  should  like  to  know 
what  the  rates  are  in  Tottenham.  According  to  the  paper  they 
are  8«.  8rf.  in  the  £  altogether.     Is  that  right  ? 

Mr.  Prescott  :  8s.  4d, 


186  THE  LOCAL  ADMINISTHATION   OF  TOTTENHAM. 


Mr.  Lemon  :  Does  that  include  water  and  County  Gonneil 
rates? 

Mr.  Prescott  :  It  includes  the  County  Council  and  educi- 
tion  rates,  but  not  the  water  rate. 

Mr.  Lemon  :  Tliere  is  one  point  in  the  paper  that  is  rather 
a  debatable  one — that  is  the  question  of  the  by-laws.  I  m 
very  glad  that  Tottenham  has  got  a  good  local  Act ;  but  thej 
must  not  be  selfish  in  the  matter,  and  prevent  less  fortumte 
districts  getting  equally  good  powers  if  they  can.  I  do  not 
think  the  Legislature  is  going  to  allow  any  more  local  Acts  to 
be  passed,  because  they  want  to  secure  uniformity  througfaoo 
the  country.  We  shall  have  to  stick  to  the  by-laws  we  hive 
got,  or  go  in  and  secure  a  general  Building  Act  available  throngb- 
out  the  country.  Mr.  Prescott  seems  to  have  arrived  at  the 
conclusion  that  if  a  general  Building  Act  were  passed,  the  locil 
Acts  M'ould  be  repealed.  The  local  authority  at  Southamptoi 
have  got  a  local  Act  which  the  Local  Grovemment  l^rd  hATe 
tried  to  get  them  to  give  up,  but  they  have  always  refiisel 
I  may  also  remind  Mr.  Prescott  that  all  the  good  points  (xm- 
tained  in  these  local  Acts  might  be  incorporated  in  the  geDenl 
Act,  and  all  the  bad  points  omitted.  I  congratulate  Mr.  Pres- 
cott on  selling  his  old  tin  for  17«.  6d.  per  ton.  I  do  not  know 
any  one  else  who  can  do  that. 

Mr.  S.  G.  Gamble:  As  an  official  of  the  adjoining  conntr, 
and  one  of  the  old  Members  of  this  Association,  perhaps  yoo 
will  allow  me  to  most  heartQy  second  the  vote  of  thanb. 
Mr.  Prescott's  remarks  as  to  the  unsatisfactory  way  in  which 
the  so-called  unemployed  do  their  work  reminded  me  of  a  job 
I  had  in  hand  some  eighteen  years  ago  in  constructing  an  open 
swimming  bath,  about  120  ft.  by  60  ft.,  with  labour  of  this 
type.  The  amount  paid  in  labour  was  380/.  Mr.  Prescott's 
estimate  of  the  additional  cost  practically  coincides  with  what 
I  found  in  Lincolnshire  where  men  of  a  similar  type  were 
employed.  Mr.  Prescott  may  well  be  proud  of  the  go-ahead 
way  in  which  Tottenham  has  tackled  the  question  of  motor 
appliances  for  fire  brigade  work,  and  I  am  sure  you  will  be  glad 
to  know  that  the  relations  between  Tottenham  and  the  neigh- 
bouring districts  are  of  an  extremely  pleasant  and  satisfactorj 
kind.  The  statement  that  the  motor  fire-station  at  HarringaT 
is  the  first  of  its  kind  in  the  world  is  erroneous,  but  I  believe  it 
is  the  first  in  England. 

Mr.  Norman  Scorgie  :   I  have  known  Tottenham  for  the 
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last  few  years,  and  the  improvements  have  been  rapid  and  at 
the  same  time  for  the  benefit  of  the  inhabitants.  Still  one  must 
look  at  the  fact  that  the  rates  are  rather  high,  and,  if  not  so 
high  as  some  of  the  neighbouring  districts,  they  would  do  with 
being  reduced  if  the  unoccupied  houses  are  to  be  let.  Mr. 
Prescott  has  been  more  fortunate  than  most  of  us  in  his  expe- 
rience of  red-gum  blocks.  Three  years  ago  I  put  down  a  test 
piece  of  1500  yds.,  and  I  wish  I  had  never  seen  it.  I  think  a 
good  many  of  the  London  engineers  are  in  the  same  unfortunate 
position.  The  system  of  simultaneous  lighting  of  gas  lamps 
throughout  the  district  will  be  interesting  to  all  of  us.  As  to 
the  making  of  private  streets  and  the  cost  of  15«.  per  ft.  run, 
Mr.  Prescott  does  not  tell  us  of  .what  the  work  consists.  I 
believe  it  is  the  rule  of  the  Tottenham  Council  to  require  a 
foundation  to  be  placed  in  the  roads  before  the  houses  are  built ; 
also  sewers  and  gullies  to  be  constructed,  and  kerbs  to  be  laid. 
If  Mr.  Prescott  adds  that  to  the  155.  it  will  amount  to  about 
25«.  per  ft.  of  frontage.  Districts  vary  in  their  practice  as  to 
what  is  charged.  In  London  we  have  nothing  but  the  virgin 
soil  left  for  the  builders.  The  houses  are  put  up  and  then  the 
authorities  come  in  and  lay  out  the  streets,  and  do  the  whole  of 
the  work.  This  causes  erroneous  figures  to  be  used  in  com- 
paring prices,  and  makes  it  appear  that  outside  districts  can  do 
the  work  cheaper  than  we  can  in  London.  If  the  whole  of  the 
facts  were  brought  to  the  knowledge  of  the  public  it  would  be 
to  the  advantage  of  everybody.  I  would  like  to  know  if  Mr. 
Prescott  has  the  cost  of  collection  of  house  refuse  imder  the 
present  method  and  the  cost  under  a  contractor,  of  course  allow- 
ing a  certain  amount  for  the  shoot.  As  to  the  bathing  station, 
I  congratulate  Mr.  Prescott  upon  two  points :  first,  it  is  a  great 
advantage  to  the  district  to  have  such  a  bath,  and,  second,  it  is 
an  advantage  to  have  the  bathing  station  constructed  above  the 
outfalls  of  our  fidends  at  Walthamstow  and  Leyton.  If  he  had 
gone  a  little  further  down  he  would  not  have  taken  200«.,  in- 
stead of  209/.,  in  the  first  twelve  weeks. 

Mr.  A.  J.  Price  :  Mr.  Scorgie  has  spoken  about  thi  cost  of 
making  up  private  streets.  He  says  the  cost  per  lineal  ft. 
conveys  no  meaning  to  outsiders,  because  of  the  varying  practice 
as  to  what  is  included  in  the  work  done,  and  it  ought  further  to 
be  mentioned  that  the  width  of  the  street — whether  30  ft.,  40  ft., 
or  50  ft. — ^makes  a  great  diflPerence  in  the  cost. 

Mr.  Prescott  :  It  is  for  a  40  ft.  street. 
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Mr.  Price  :  With  regard  to  private  street  works,  Mr.  Piw- 
cott  says  they  collect  the  money  before  they  do  the  work.  1 
do  not  see  where  the  advantage  is  in  that  case  of  having  5  per 
cent,  instead  of  4  per  cent,  interest  as  other  authorities  have 
under  the  Private  Streets  Act  of  1892.     There  is  one  other 
question.     Have  you  power  to  charge  5  per  cent,  for  supeni- 
tendence  and  surveys  as  we  have  under  the  1892  Act  ?    There 
is  no  legal  power  under  the  1875  Act  to  get  it.     Most  peojde 
get  it,  but  I  do  not  think  there  is  any  legal  power  to  get  it.   I 
was  much  interested  in  hearing  Mr.  Prescott's  remarks  aboat 
his  building  inspectors.     It  has  been  my  lot  to  work  as  t 
building  inspector  for  five  years  in  a  fairly  large  town,  and  I 
happen  to  hold  the  first-class  honours  certificate  in   building 
construction  of  South  Kensington  and  the  diploma  of  the  Asso- 
ciation of  Municipal  and  County  Engineers.     Still  in  respect  to 
their  requirements  I  am  not  a  fit  candidate  to  come  to  the 
Tottenham  Council  as  a  building  inspector.     I  have  had  many 
years  teaching  building  construction,  and  many  lads  who  have 
been  through  my  hands  are  now  Associate  Members  of  the 
Boyal  Institute  of  British  Architects,  and  while  they  were  very 
strong  artistically  and  aesthetically  they  were  often  very  weak 
in  constructional  work,  and  unfit  for  the  duties  of  a  building 
inspector.     One  of  the  greatest  difficulties  I  had  was  to  get 
them  to  distinguish  between  tensile  and  compressive  strains, 
and  I  could  not  drive  graphic  statics  into  them.     Some  of  them 
could  hardly  tell  a  cast-ii'on  girder  from  a  rolled-steel  joist 
Still  they  would  be  able  to  come  into  Tottenham  as  building 
inspectors.     It  is  one  of  the  things  that  should  be  remedied, 
and  I  hope  the  Association  will  be  able  to  do  something  in  the 
matter.     I  should  like  to  join  Mr.  Lemon  in  congratulating 
Mr.  Prescott  on  being  able  to  get  17s.  6rf.  per  ton  for  his  old 
tins.    I  cannot  get  Is.  a  ton  for  mine.    I  am  forced  to  put  them 
under  my  road  roller  and  work  them  into  the  foundations  of 
my  roads. 

Mr.  T.  W.  A.  Hayward  :  I  should  like  to  ask  Mr.  Prescott 
to  elucidate  one  or  two  points  in  his  paper.  Referring  to  the 
paving  of  the  main  roads,  he  says  Jarrah  blocks  were  used  for 
the  portion  between  the  tramway  metals  and  creosoted  deals 
for  the  breasts  of  the  road.  Which  of  those  two  woods  pi-oved 
the  better  ?  Was  the  loan  granted  for  the  same  period  for  both 
kinds  of  wood,  and  was  the  cost  the  same  ?    I  notice  the  cost  is 
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lumped  altogether  at  13«.  9rf.  per  yd.  Referring  to  the  red 
gum  blocks,  the  cost  is  given  at  15^.  Sd.  per  yd.  Does  this 
include  the  same  foimdation  as  was  used  in  the  other  cases  ? 
As  to  the  rates  of  pay  for  workmen  given  in  the  paper,  I  should 
like  to  ask  the  number  of  hours  worked  per  week ;  if  the  roller 
drivers  have  any  extra  time  allowed;  if  the  carmen  have  extra 
time  for  cleaning  harness,  etc. ;  does  the  term  scavengers  include 
street  scavengers  ?  I  must  congratulate  Mr.  Prescott  upon  the 
splendid  an-angements  for  street  lighting,  and  the  simultaneous 
lighting  of  the  gas  lamps  will  further  add  to  their  value.  With 
regard  to  private  street  works,  I  think  Mr.  Prescott  has  pre- 
pared an  excellent  specification,  and  if  he  will  give  the  further 
particulars  asked  for  by  Mr.  Scorgie,  it  will  add  to  its  value.  I 
cannot  see  that  the  width  of  the  streets  is  given.  Some  of  our 
streets  are  made  up  to  40  ft.  and  some  to  50  ft.  Mr.  Prescott 
says  there  are  duplicate  sewers  provided  in  Tottenham.  Does 
the  15«.  provide  for  one  or  both  sewers  ?  Then  Mr.  Prescott 
states  there  are  over  250  miles  of  public  sewers  in  the  Totten- 
ham district,  and  in  another  part  of  the  paper  he  says  there  are 
60 J  miles  of  roadways.  Will  he  give  us  some  explanation  of 
how  this  length  of  sewers  is  made  up  ?  The  paper  states  that 
the  sewage  is  pumped  into  the  London  County  Council's  main 
sewer.  I  should  like  to  know  how  the  storm-water  is  treated. 
Passing  on  to  the  building  by-laws,  I  notice  that  Tottenham 
enjoys  special  terms  under  their  own  Act.  In  the  Metropolitan 
boroughs  the  Borough  Councils  have  to  pay  the  district  sur- 
veyor who  is  appointed  by  the  London  County  Council  to  see 
that  their  building  work  is  properly  carried  out.  I  was  very 
sorry  to  hear  that  the  Local  Government  Board  did  not  listen 
to  the  application  to  recognise  the  certificate  of  our  Association. 
Did  Mr.  Prescott  make  application  to  the  Council  of  the  Asso- 
ciation and  seek  their  assistance  when  applying  to  the  Local 
Grovemment  Board?  I  think  the  Local  Government  Board 
would  take  more  notice  of  the  Association  as  a  body  than 
of  one  Member  appljring  in  his  individual  capacity.  1  agree 
with  Mr.  Lemon,  that  if  we  could  get  a  general  Building 
Act,  and  it  embodied  all  the  best  points  of  the  private  Acts,  it 
would  be  a  great  improvement  upon  the  present  state  of  things. 
As  to  the  dust  destructor,  I  have  been  looking  at  the  drawings 
to  see  the  arrangement  of  the  dust  aiTcster.  I  should  like  to 
know  whether  that  is  a  patented  arrangement  or  one  common 
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to  the  use  of  everybody.  I  should  also  like  to  know  what  the 
Is.  7d.  per  ton  includes.  I  agree  that  Mr.  Prescott  has  done 
well  with  the  disposal  of  by-products  when  he  sells  his  old  tins 
at  175.  6d.  per  ton.  I  presume  that  what  is  meant  is  the  piek 
of  the  tins  after  they  have  been  sorted.  One  question  as  to 
electric  lighting.  Is  it  not  a  retrograde  step  to  transfer  powers 
from  the  municipality  to  a  public  company  ?  I  cannot  see  what 
is  done  now  as  to  the  provision  of  a  permanent  isolation  hos- 
pital. With  reference  to  the  workshops,  I  should  like  some 
details  as  to  what  is  done  in  them.  I  was  rather  struck  br 
the  fact  that  when  the  Council  transferred  their  dust  coUecticn 
from  the  contractors  to  the  works  department  of  the  Council, 
they  bought  carts.  Could  not  these  carts  have  been  made  in 
the  Council's  own  workshops  ? 

Mr.  Prescott,  in  reply,  said:  I  am  delighted  with  yoor 
exceedingly  kind  reception  of  the  paper  and  for  your  vote  of 
thanks.  With  regard  to  Mr.  Lemon's  observations  as  to  a 
universal  Building  Act,  Tottenham  would  be  pleased  if  other 
authorities  were  successful  in  obtaining  similar  powers,  but  ao 
for  as  my  knowledge  goes,  when  a  clause  is  inserted  in  a  Bill 
by  a  local  authority  seeking  power  to  charge  for  the  inspection 
of  buildings,  the  blue  pencil  of  the  Local  Government  Board 
invariably  strikes  it  out,  and  the  authorities  do  not  get  it 
That  is  an  important  matter,  and  one  which  ought  to  be  taken 
into  careful  consideration  when  dealing  with  this  question.  As 
to  the  red  gum  blocks  which  were  laid  five  years  ago,  I  know 
some  engineers  have  not  had  a  happy  experience  of  that  pa^ 
ticular  wood.  Perhaps  mine  might  have  been  the  same,  but 
1  rejected  something  like  50  per  cent,  of  the  blocks.  I  specially 
engaged  an  experienced  timber  man  as  clerk  of  the  works,  who 
examined  every  block  and  saw  that  the  wood  was  as  it  ought 
to  be.  That  is  the  explanation  of  why  the  work  is  in  such 
excellent  condition.  As  to  private  street  works,  it  is  not  a  fact 
that  the  Council  insists  upon  a  special  foundation  being  put  in 
the  carriageway  of  a  builder's  road.  All  we  do  is  to  define  the 
road  by  means  of  pegs.  The  155.  includes  the  complete  founda- 
tion in  the  roadways,  kerbs,  channels,  and  everything  connected 
with  the  construction  of  the  road.  The  minimum  width  of  the 
roads  is  40  ft. 

Mr.  Hayward  :  Does  that  include  the  sewers  ? 

Mr.  Prescott  :  Certainly  not.    Coming  to  the  dust  destructor, 
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the  collection  is  in  the  hands  of  the  medical  officer  of  health. 
The  contract  price  was  6400/.  per  annum — that  was  for  collecting 
and  carting  away  to  an  outside  district  The  figure  for  collection 
is  2500/.  The  total  cost  of  collection  and  burning  of  the  refuse, 
and  payment  of  interest  and  principal  repayment  of  loan,  is  7400/. 
As  to  getting  in  the  money  for  private  street  works  on  the  pro- 
visional apportionment,  we  never  ask  for  more  than  one-third ; 
the  remainder  is  arranged  with  the  treasurer,  and,  as  a  rule,  we 
spread  the  payments  over  eighteen  months.  In  reply  to  Mr. 
Hayward,  I  may  say  the  carmen  clean  their  own  horses  and 
harness,  and  the  dustmen  are  paid  at  the  rate  of  28^.  per  week. 
The  explanation  as  to  the  mileage  of  sewers  is  that  we  have  a 
large  mileage  of  sewers  at  the  backs  of  houses.  The  figures 
given  in  the  paper  represent  the  combined  drainage  at  the  rear 
of  houses  and  the  duplicate  sewers  in  the  public  Iiighways. 
The  storm-water  is  passed  into  natural  watercourses.  I  did  not 
seek  the  assistance  of  the  Association  in  the  matter  of  asking 
the  Local  Government  Board  to  recognise  the  diploma  of  the 
Association.  Perhaps  I  was  wrong  there :  I  shall  know  better 
another  time.  As  to  the  dust  arrester,  there  is  no  patent  about 
it,  being  simply  an  ordinary  arrangement  of  baffle  walls.  I 
again  thank  you  most  heartily  for  having  listened  to  me  with 
so  much  patience  and  attention. 

Mr,  Prescott  then  entertained  the  President  and  Me7nber8 
attending  the  Meeting  to  luncheon  in  the  Hall  formed  by  the  new 
Swimming  Bath  adjoining  the  Municipal  Offices. 

The  Members  afterwards  witnessed  a  Special  Gail  of  the  Motor 
Fire  Brigade,  aiid  the  afternoon  was  occupied  with  visits  of  inspec- 
tion to  the  Sevxige  Pumping  Station,  the  Open  Air  Bath  on 
TattenJiam  Marshes,  Bruce  Castle  {the  home  of  Sir  Rowland^Hill, 
the  inventor  of  the  penny  post),  and  the  East  London  Reservoirs 
of  the  Metropolitan  Water  Board. 


EASTERN   DISTRICT   MEETING 
AT   NEWMARKET. 

May  5,  1906. 

Held  in  fh£  Town  Hall,  Newmarket, 
A.  E.  Collins,  M.  Inst.  C.E.,  President,  In  the  Chair. 


The  Chairman  of  the  Urban  District  Council  (Mr.  Osmond  E 
Griffiths,  J.P.),  received  the  Members,  and  offered  them  a  hearty 
welcome  to  Newmarket. 

The  President,  on  behalf  of  the  Association,  thanked  the 
Chairman  of  the  Council  for  the  kind  welcome  he  had  offered 
them. 

Mr.  J.  W.  Cockrill  was  unanimously  re-elected  Honorary 
Secretary  for  the  Eastern  District. 

\  MUNICIPAL   WORK   AT  NEWMARKET. 

\ 

'     By  JOHN  W.  METCALF,  Assoc.  M.  Inst.  C.E.,  Scryeyor. 

The  town  was  formerly  governed  by  a  Local  Board  of  Health, 
consisting  of  twelve  Members,  which  was  formed  in  1850  with 
an  area  of  540  acres,  as  shown  in  green  margin  on  the  Ordnance 
Map  (displayed). 

In  September  1895  the  Urban  District  was,  by  an  order  of 
the  Local  Government  Board,  extended  as  shown  in  pink  margin, 
having  an  area  of  5640  acres,  divided  into  five  wards  with  three 
Members  for  each  ward,  or  a  total  of  fifteen  Members.  His 
extension  became  necessary  in  consequence  of  building  openi- 
tions  just  outside  the  fringe  of  the  old  urban  boundary  in  tkift 
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rural  district  of  Newmarket  which  necessitated  works  of  sewer- 
ing, paving,  lighting,  etc.  These  advantages  were  not  obtained, 
owing  to  the  rural  authority  having  in  view  its  ultimate  inclusion 
in  the  Newmarket  urban  area.  Several  attempts  were  made  to 
include  only  the  built-up  portion  on  the  outskirts,  but  the  Local 
Grovemment  Board  insisted  on  the  whole  of  the  parish  of  Exning 
being  included  in  the  extension,  and  it  has  now  an  area  equal  to 
many  large  towns. 

The  present  population  is  11,500,  and  the  rateable  value 
79,417/. 

The  Council's  indebtedness  up  to  March  31,1905,  was  83,745/., 
and  the  average  general  district  rate  for  the  last  few  years  has 
been  4$.  in  the  pound.  A  special  rate  of  4d,  in  the  pound  is^ 
levied  on  the  old  Urban  area,  producing  about  750/.  per  annum  ; 
this  is  for  the  repayment  of  old  loans  under  the  order  of  the 
Local  Government  Board. 

The  number  of  inhabited  houses  in  the  Urban  District  i» 
2114,  with  an  estimated  population  of  11,500  at  the  present 
time. 

Health  Statistics. 

Although  thirty  years  ago  the  town  was  visited  with  an 
epidemic  of  smallpox,  it  has  since  been  remarkably  free  from 
the  various  infectious  diseases ;  in  1903,  however,  smallpox  was 
introduced  in  the  centre  of  the  town,  but  prompt  isolation  and 
other  measures  were  immediately  taken  with  the  result  that  na 
spread  took  place;  this  we  regard  as  satisfactory,  seeing  that 
we  have  a  large  floating  population  during  the  racing  season. 

The  death  rate  for  1905  was  a  remarkably  low  one,  being 
only  9  per  thousand. 

The  total  average  death  rate  for  the  last  five  years  has  been 
12 '05  per  thousand,  and  the  average  zymotic  death  rate  1*55 
during  the  same  period. 

Street  Improvements. 

;  In  the  years  1891  to  1893  a  very  large  number  of  the  foot- 

le    JDtt^hs  were  laid  down  with  artificial   paving  2  inches  thick, 
^'xctoria  Stone,  for  which  loans  were  obtained  for  a  period  of 
^^^•cnty  years ;  the  cost  was  5*.  6d,  per  super,  yard  laid  complete. 
The  loans  sanctioned  were  1500/.;    1763/;   2465/.;    total, 
^^^281.    These  amounts  were  obtained  at  3i^  per  cent,  interest. 
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Roads. 

At  the  present  time  there  are  24  miles  of  district  roads 
dedicated  to,  and  repaired  by,  the  authority.  Leicesterahiie 
broken  granite  is  chiefly  used  with  a  small  quantity  of  local 
chalk  flints  for  the  outside  district.  The  cost  of  granite  averages 
about  lis,  6d.  per  ton  delivered  at  the  station.  The  cost  d 
carriage  by  railway  is  accountable  for  about  half  this  sum,  and 
consequently  the  heavy  cost  necessitates  a  sparing  use  of  the 
material. 

It  will  be  observed  that  it  is  a  matter  of  some  difficulty  to 
get  the  roads  up  to  a  good  standard  owing  to  a  general  upheaval 
for  purposes  of  sewerage.  It  is  to  be  hoped,  however^  in  another 
year  or  so  a  considerable  improvement  in  their  condition  may 
take  place.  | 

There  are  no  main  roads  in  the  district. 


Private  Streets. 

During  recent  years  several  streets  36  feet  wide  have  been 
made  up  under  sec.  150  of  the  Public  Health  Act,  1875,  the 
<5ost  per  lineal  of  frontage,  including  sewering,  being  from  Ik 
to  135. ;  the  curbing  was  10  inches  by  4  inches  blue  PennaDt^ 
<5hannelling  12  inches  by  3  inches. 

One  street  (a  cul-de-sac),  with  moderate  traffic  only,  was 
made  up  nine  years  ago  with  limestone  tar  macadam  on  a  rough 
cement  concrete  foundation,  8  to  1,  6  inches  thick;  the  tar 
macadam  was  4  inches  thick,  in  two  layers,  the  bottom  layer 
2i-inch  gauge  and  the  topping  1  inch.  The  cost  per  foot  front- 
age was  8s.  8d.  exclusive  of  sewering,  this  being  a  general 
charge  on  the  rates.  The  Members  will  have  an  opportunity 
of  inspecting  this  street  in  passing  to  the  sewage  works.  For 
streets  of  moderate  traffic  this  kind  of  material  is,  in  the 
Author's  opinion,  both  economical  and  in  every  way  satisfiie- 
tory  ;  during  frosty  weather,  however,  it  requires  more  attention 
in  sanding;  but  this  is  more  than  compensated  for  by  the  mini- 
mum of  scavenging  required,  no  mud  being  created  in  winter, 
and  very  little  watering  necessary  during  the  summer. 
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Gas  Supply. 

The  distinct  is  supplied  with  gas  by  the  Newmarket  Gas 
CSompany,  the  price  to  consumers  being  3s.  8d.  per  1000  cubic 
feet,  the  output  being  about  50  millions  of  cubic  feet  per 
annum. 

Public  Lighting. 

The  present  street  lighting  is  by  means  of  234  incandescent 
gas  lamps,  and  27  intensified  lamps  for  the  High  Street.  The 
total  cost  of  the  public  street  lighting  is  928/.  per  annum,  6n  a 
five  years'  contract. 

The  annual  cost  per  lamp  (including  lighting,  extinguishing, 
repairs,  etc.)  is :  ordinary,  3/. ;  intensified,  6/.  5«. 

Hours,  2000  per  annum. 

Electric  Lighting. 

In  the  Session  of  1896  a  local  company  was  formed  to 
seek  a  Provisional  Oi*der  for  the  introduction  of  the  electric 
light  the  Author  advised,  in  a  report  dated  March  7,  1896,  the 
withholding  of  the  necessary  consent,  and  suggested  to  the 
Council  the  advisability  of  making  application  to  the  Board  of 
Trade  for  the  Order.  On  behalf  of  the  town  this  was  done,  and 
the  Order  was  subsequently  obtained  by  the  Council  after 
severe  opposition  at  a  cost  of  about  300/.  The  Order  was, 
however,  transferred  very  shortly  afterwards  under  the  following 
terms: — 

After  the  expiration  of  ten  years,  and  at  any  time  up  to 
twenty-one  years,  the  Council  shall  have  the  right  of  giving 
twelve  months'  notice  to  purchase  the  undertaking  as  follows  : — 

Capital  reasonably  expended  plus  15  per  cent,  premium  to- 
gether with  such  sum  as  will  make  up  51,  per  cent,  per  annum 
dividend. 

After  twenty-one  years  from  date  of  transfer,  capital  ex- 
pended plus  15  per  cent,  thereon. 

If,  at  the  expiration  of  forty-two  years,  the  Council  have  not 
exercised  their  option  to  purchase,  they  shall  then  either  pur- 
chase under  section  2  of  the  Electric  Lighting  Act,  1888,  or 
grant  a  further  extension  of  transfer  to  the  company  on  terms 
to  be  agreed  upon,  or  settled  by  arbitration. 
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The  Members  will  have  the  opportunity  of  inspecting  dis 
generating  station,  by  the  courtesy  of  the  chairman  and  directon, 
and  the  manager,  Mr.  F.  A.  Simpson,  has  very  kindly  promised 
to  explain  briefly  the  progress  of  the  undertaUng  since  its  com- 
mencement. 

Water  Supply. 

The  district  is  supplied  with  water  by  the  Newmarket  Water- 
works Company  from  the  chalk,  and  altitiough  somewhat  haixi  is 
r^arded  as  very  pure.     An  analysis  is  given  below  : — 

The  Labobatobt, 

Tbmisoh  Boad, 

Caxridgi. 

Sample  rboeiyed  fbom  Newmabkkt  Watkb  Works  Compant. 

The  sample  contained — 

Grains  per  gdloD. 

Total  solid  matter      24*00 

Chlorides liO 

Equal  to  chloride  of  sodinm  (common  salt)  ..      ..  2 '30 

Nitrates  (expressed  as  nitrogen)     *30 

Ammonia  (free) trace 

„        (albuminoid)     trace 

Oxygen  absorbed  by  organic  matter  in  15  minates 

at  140°  F -0122 

Appearance  in  2-ft.  tube dear  pale  bine 

Smell,  heated  100°  F none 

Metals         none 

Microscopic  examination no  deposit 

Remarks : — 

Total  solid  matter,  chlorides  and  nitrates  are  all  low  and  quite  satisfaotorj. 
Free  and  albuminoid  ammonia  and  oxygen  absorbed  are  all  extremelf 

low,  and  show  the  absence  of  organic  matter. 
I  consider  the  water  is  unpolluted  and  quite  fit  for  drinking  purposes. 

(Signed)  J.  West  Knights, 
March  3, 1905.  PMie  Analyit. 


Scale  of  charges  for  domestic  purposes :  62.  p>er  cent,  per  annum  up  to  t 

rental  of  70/. 

701.  and  under  801.  per  annum:  42.  4t.  a  year,  and  10s.  per  annom  fv 

every  additional  1 OL  rental. 

Additional  water-closets       5«.  a  year 

Baths       8».     „ 

Gardens 20s.     „ 

By  meter,  up  to  50,000  gallons  a  quarter  . .      ..  Is.  6d.  per  1000  gilB. 

„         over             „              „              ..      ..  lis. 
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Details  of  Destructor  Chimney — 
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House  Refuse. 

A  weekly  collection  of  house  refuse  is  made  by  the  Council's 
carts,  and  in  the  more  densely  populated  parts  of  the  town,  more 
frequent  visits  are  made ;  the  total  quantity  collected  per  annum 
is  about  2000  tons.     Trade  refuse  is  not  collected  by  the  Council. 

Firs  Brigade. 

Two  private  fire  brigades  existed  in  the  town ;  the  Volunteer 
and  the  Trainers  and  Owners.  These  are  now  being  taken  over 
by  the  Council  and  re-organised.  Additional  fire  hydrants  are 
now  being  fixed  for  the  better  protection  of  the  town,  and  a  fire 
escape  and  other  appliances  are  under  consideration.  The  total 
number  of  hydrants  available  for  fire  purposes  is  46  at  New- 
market, and  8  at  Exning.  A  good  pressure  of  water  is  available, 
the  head  being  about  200  feet  in  the  centre  of  the  town  opposite 
the  Greneral  Post  OiB&ce. 

Cemeteries. 

There  are  two  cemeteries  in  the  district,  one  for  Newmarket 
and  one  for  Exning. 

Sewerage. 

In  the  year  1875,  Mr.  Baldwin  Latham,  M.  Inst.  C.  E., 
designed  and  submitted  a  scheme  of  sewerage  and  water  supply 
for  the  old  local  board  area,  having  its  sewage  outfall  a  little 
lower  down  the  valley  than  the  present  sewage  farm.  The 
water  supply  scheme  was  not  entertained  at  the  time,  and  a  few 
years  afterwards  a  private  company  was  formed  for  the  purpose 
of  securing  a  Provisional  Order  to  supply  the  district  with 
water,  the  necessary  powers  being  obtained  in  the  Session  1882. 
The  sewerage  scheme  was  revised  and  carried  out  by  the  late 
Mr.  John  Francis  Clark,  of  Newmarket,  having  its  outfall  on 
9  acres  of  land  which  is  the  site  of  the  present  works,  the  area 
of  the  land  which  could  be  irrigated  being  about  5  J  acres,  and  this 
continued  in  operation  until  the  Urban  District  was  extended 
in  the  year  1895,  when  it  became  necessary  for  the  authority  to 
consider  the  question  of  a  comprehensive  system  of  sewerage 
and  sewage  disposal  for  the  whole  of  the  district. 
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In  1896,  at  the  request  of  the  Council,  the  Author  was 
instructed  to  report  and  prepare  a  general  scheme,  which  was 
duly  submitted  in  June  of  that  year.  By  carefiil  levels,  it 
was  asceitained  that  a  gravitation  scheme  was  possible,  bat 
this  entailed  about  half  a  mile  of  tunnelling  at  a  great  def&. 
The  Council,  after  consideration,  decided  to  call  in  the  late  3tr. 
Frederick  Beesley,  M.  Inst.  C.E.,  of  Westminster,  who  approved 
the  recommendations  with  certain  modifications  in  March  1897; 
the  result  being  that  the  scheme  was  adopted  by  the  Coundl 
and  instructions  given  to  apply  to  the  Local  Government  Board 
for  inquiry  and  the  necessary  sanction  to  a  loan  of  45,000/.  to 
carry  out  the  work. 

The  inquiry  was  held  in  April  1898,  by  Mr.  Meade-Eing, 
M.  Inst.  C.Pl,  the  Council's  application  being  strenuously  op- 
posed by  the  Burwell  Fen  Drainage  Commissioners.  The 
application  failed  owing  to  the  existence  of  an  old  Act  of 
Parliament  held  by  the  Commissioners,  which  precluded  the 
taking  of  water  from  one  watershed  to  another,  and  the  Com- 
missioners' terms  and  conditions  were,  in  the  opinion  of  the 
Council,  unreasonable;  consequently,  this  scheme  was  aban- 
doned. 

Mr.  F.  Beesley  having  been  appointed  engineer  for  the 
scheme,  he  was  instructed  to  prepare  another  to  include  the  pro- 
vision of  a  refuse  destructor,  and  a  pumping  scheme  became 
necessary.  After  careful  consideration,  the  Council  decided  to 
enlarge  the  present  sewage  farm,  and  a  Provisional  Order  was 
sought  to  acquii-e  an  additional  4  acres  of  land  from  the  Jockey 
Club  ;  this  was  obtained  and  a  further  4  acres  taken  by  agree- 
ment, making  a  total  area  of  the  Newmarket  outfall  site  of  17 
acres.  Tlie  sewage  is  collected  and  conveyed  to  this  site,  which 
is  a  distance  of  about  a  mile  below  the  town,  reaching  the  works 
at  a  level  of  67  *  50  CD.  Commencing  at  the  outfall,  a  culvert 
4  feet  internal  diameter,  for  night  storage,  is  constructed  having 
a  capacity  of  30,000  gallons  from  this  point  up  to  the  centre  of 
the  town;  the  main  sewer  is  18  inches  in  diameter.  Tlie 
tributaiy  sewers  are  of  glazed  socketed  pipes,  and  vary  in  size 
from  15  inches  to  7  inches,  and  comprise  about  15  miles. 

All  the  new  sewers  are  laid  in  straight  lines  at  self-cleansing 
gradients  with  manholes  at  changes  of  direction  and  at  aU 
junctions,  generally  not  more  than  about  100  yards  apart,  tlie 
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foul  sewers  being  laid  on  a  bed  of  cement  concrete,  and  wherever 
practicable,  tested  with  water  test ;  the  old  sewers  being  retained 
as  far  as  possible  and  utilised  for  storm  water  diverted  to  the 
natural  main  water-course. 

The  house  drains  hitherto  connected  to  old  sewers  were  dis- 
connected and  joined  up  to  the  new  sewers,  taking  the  drain  back 
to  the  building  as  far  as  necessary  to  make  a  good  connection 
owing  to  the  difference  in  the  levels.  The  disconnecting  trap  is 
always  put  in  new  drains,  and  where  practicable  a  chamber  is 
built  for  purposes  of  access  to  the  trap.  Provision  was  made 
for  flushing  the  sewers  by  means  of  automatic  flushing  tanks 
placed  at  convenient  points,  of  500  gallons  capacity.  The  con- 
nections to  the  town's  water  mains  were  made  in  the  usual  way, 
with  a  stop-cock  and  trap  in  between ;  but  the  company 
afterwards  refused  to  supply  the  water  in  this  manner,  owing  to 
the  danger  (as  alleged)  of  polluting  the  water  supply  with  sewer 
gas.  The  result  of  the  disagreement  ended  in  the  Council 
severing  the  connection,  and  the  tanks  are  now  filled  by  the 
water -vans  with  water  taken  from  the  Council's  street  watering 
station. 

Ventilation. 

The  sewers  are  ventilated  by  means  of  cast-iron  columns, 
8  inches  in  diameter,  23  feet  high,  and  also  by  6-inch  by 
4-inch  steel  tubes,  carried  up  above  the  eaves  of  buildings  and 
clear  of  windows.  Under  agreement  with  the  owner  and 
occupier  of  the  property,  a  nominal  rental  of  2s,  Gd,  per  annum 
is  paid  by  the  Council  in  most  cases,  and  an  undertaking  given 
to  remove  them  on  receiving  three  months'  notice. 

ExNiNG  Sewers. 

The  ground  at  Exning  is  water-logged,  and  much  difficulty 
was  experienced  in  laying  these  sewers ;  the  ejector  station  in 
particular  was  a  very  costly  item  on  account  of  continuous 
pumping. 

Bacteria  Beds. 

Tlie  sewage  is  delivered  from  the  rising  main  into  the  screen- 
ing chambers,  which  are  in  duplicate,  where  it  passes  through  a 
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1-inch,  J-inch  and  J-inch  mesh  screen,  and  from  thence  into 
the  upper  main  carrier.  Every  week  the  sludge  which  collecta 
in  these  chambers  is  lagooned  to  a  depth  of  about  3  inches  on 
well  drained  land,  the  Council  using  a  portion  for  manuriiig  die 
cix)ps,  the  surplus  being  easily  disposed  of  to  farmers  at  U  per 
load  at  the  farm.  Tlie  coarse  beds,  which  are  ten  in  number, 
ai'e  filled  from  the  upper  main  carrier  by  means  of  Messrs.  Adams 
and  Co.*s  automatic  filling  apparatus,  the  sewage  flowing  along 
grips,  formed  in  the  surface  of  the  filling,  which  is  a  hard  clinker 
obtained  from  gas  works.  The  beds  average  4  feet  depth  of 
material,  and  a  fall  of  6  inches  is  given  in  floor  towards  the 
outlet.  The  underdrains  are  formed  of  4-inch  agricultural 
pipes.  The  sewage  is  held  up  in  these  beds  by  means  of  timed 
syphons  for  a  period  of  two  hours,  when  it  is  discharged  on  to  the 
fine  beds,  whei-e  it  is  again  held  up  for  two  hours  in  a  similar  war. 
The  filling  of  the  "  fine  "  beds  is  coke  breeze,  and  the  average 
depth  4  feet,  the  beds  having  a  fall  and  underdrained  in  die 
same  manner  as  the  coarse  beds.  The  effluent  is  discharged  into 
the  lower  main  carrier,  from  which  it  runs  over  the  land. 


Number  of  beds . . 

Size      

Depth  ..      .. 

Area  of  each  bed 
Tottil  area  .. 


Cost      per     ynrdj 
super / 


yemnarhU  Outfall. 


Earning  OadklL 


Coarse. 


10 

50  ft.  by  48  ft 

4  ft. 

266  sq.  yds. 

2660  sq.  yds. 


Fine. 


Coam. 


10  I  10 

53  ft.  by  50  ft.  28  ft  by  23  ft 
4  ft 


294  sq.  yds. 
2940  sq.  yds. 


n.  10«.  9d, 


I  by  2; 
4  ft 


72  sq.  yds. 
720  sq.  yds. 


noe. 


10 

31  ft  by23ft 

4ft 

TSaq.  y<lB. 

790  8q.  yd& 


22.  3t.  dd. 


The  Newmarket  beds  are  constructed  of  cement  concrete, 
6  to  1  chiefly,  and  faced  with  cement  concrete  blocks,  2  to  1 
facing  I  inch  thick  of  J-inch  granite  chips,  the  backing  6  to  1, 
properly  bonded  together ;  the  blocks  are  14  inches  long  by  7 
inches  and  G  inches  thick.  T^cal  gravel  was  used  for  the 
concrete,  which  cost  about  6^.  per  cubic  yard  delivered  on  the 
site. 

The  Exning  l>eds  are  constructed  of  cement  concrete  6  to  1 
throughout,  faced  with  blue  Staffordshire  bricks,  and  coped  wiUi 
blue  Staffordshire  bull-nosed  coping. 
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Sewage  Farm. 

The  crops  grown  are  chiefly  for  the  Councirs  horses,  and 
include  mangel-wurzel,  kohl  rabi,  sainfoin,  lucerne,  and  oats  in 
the  usual  rotation,  any  surplus  beyond  the  requirements  of  the 
Council  is  sold  to  farmers  and  trainers  at  the  usual  market  rates. 

The  land  has  not  been  recently  underdrained  although  some 
of  the  old  drains  still  exist  and  are  working;  but  the  Local 
Government  Board  considered  that  the  underdraining  was  not 
necessary  at  present,  and,  therefore,  the  work  originally  proposed 
i^as  not  carried  out. 

At  Exning  no  underdrains  exist,  and,  therefore,  we  are  not 
troubled  with  any  effluent  discharge  into  the  stream. 

Sewage  Pumping  Station,  Etc. 

The  buildings  compiise  an  engine  house,  measuring  30  feet 
by  24  feet,  containing  15  H.P.  horizontal  engines  in  duplicate, 
-working  under  a  steam  pressure  of  90  lb.  per  square  inch, 
having  a  steam  cylinder  10  inches  diameter  and  20-Inch  stroke, 
fly-wheels  7  feet  in  diameter ;  each  engine  drives  a  10-inch  cen- 
trifugal pump,  capable  of  raising  1600  gallons  of  sewage  per 
minute  a  height  of  23  feet. 

Two  steam  air-compressors,  one  provided  for  raising  the 
sewage  at  the  Jbcning  outfall  2  miles  away  by  means  of  two 
200-gallon  ejectors.  The  compressors  are  horizontal  high  8ix3ed 
non-condensing,  air  cylinders  water  jacketed,  air  inlet  and  out- 
let valves  of  the  Corliss  type ;  they  work  under  a  steam  pressure 
of  120  lb.  per  square  inch,  and  raise  the  sewage  a  height  of  33  feet. 

The  external  walls  of  all  the  buildings  are  of  Heather  pressed 
bricks,  the  engine  house  having  a  salt  glazed  brick  dado  intern- 
ally. The  destructor  house,  wliich  is  46  feet  by  43  feet,  contains 
a  two-cell  refuse  destructor,  by  Messrs.  Manlove,  Alliott  and  Co., 
with  a  Babcock  and  Wilcox  water  tube  boiler  between ;  a  Cor- 
nish boiler,  16  feet  long,  4  feet  6  inches  diameter,  is  also  provided 
for  stand-by  purposes  ;  the  building  is  made  large  enough  for  an 
extension  of  two  more  cells. 

The  chimney  shaft  is  120  feet  high  above  ground  level,  oc- 
tagonal in  shape,  with  a  circular  fire  brick  lining  to  a  height  of 
70  feet,  and  rests  on  a  foundation  of  concrete  20  feet  by  20  feet 
by  10  feet  thick. 

Stores,  offices  and  three  workmen's  cottages  are  also  provided. 
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Cost. 

Ck>NTl{ACT  No.   1   (EXMINO). 

Bowers,  mauholes,  flushing  chambers,  ventilatioii, 

etc 0653  11    0 

Surface  water  sowers 1721  7   7 

Ejector  chamber  and  ejectors 2465  17   7 

General  items       338  166 

£11,179  13    5 
GoNTBAcrr  No.  2  (Niwmabxet). 

£  *.     d. 

Sowers,  manholes,  flushing  chambers,  ventilation, 

etc 21,122    2  8 

Siirince  water  drainage       5,230  10  7 

General  items       3,937  13  3 

£30,290    6  (> 

Contract  No.  3  (Sewage  Pumping  Station,  Etc.). 
Two  15  H.P.  horizontal  engines  and  oentrifagal 

pui^p        703  10  0 

One  Ck)mi8h  boiler      308     0  0 

Two-cell  destructor  with  Baboock  water  tube  boiler  1755    0  0 

Two  steam  air  compressors,  etc.        529     1  9 

Chimney  shaft,  120  feet  high     992    4  4 

Inclined  approach        955    7  4 

Buildings,    comprising    destructor   house,   engine 

house,  stores,  and  office        3551   1(>  9 

Cottages  for  workmen KKKj  12  7 

General  items       68    2  2 

£10,465    0  11 
Bagtebia  Beds. 

Newmarhet 

.  Lucal  GoTemmcnt  Ik«nl 

EftUmate. 

Cost  of  works        6537 

Clinker  and  breeze  filling 1630 

Adams  and  Co's.  contract  for  auto- 
matic apparatus 435 

£8602  £11,500    0     0 

Cost  per  yard  super  ..  1{.  10s.  9d. 

Cost  per  acre      7441Z. 

Exning. 

Cost  of  Works 3025 

Clinker  and  breeze  tilling 486 

Adams  and  Co^s.  apparatus        ..  320 

£3831  £5000    0    0 

Cost  per  yard  super.  . .  21.3$.  dd. 

Cost  per  acre      10,5892. 
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RUMMABT  OF  ACTUAL  ExPBNDlTUBiS. 

X  #.      d. 

ContractNo.  I      11.179  13  5 

„       No.  2      30,290  6  G 

„      No.  3      10,465  0  11 

Bacteria  beds       12,433  0  0 

EDgineering  aDd  quantities      3,950  0  0 

Resident  engineer  and  inspectors     1,370  16  0 

Purchase  of  land 2,277  5  2 

Counsel's  fees  and  legal  expenbes 359  8  0 

Expert  evidence 696  0  3 

EiidementB 2,201  11  0 

Printing        208  8  6 

Establishment  and  sundries      _^'_!?^2^-l_  ^ 

£81,500    0  0 

The  periods  for  loans  sanctioned  weix)  as  follows : — 

Land        50  years 

Sewers,  ejector  station,  and  bacteria  bods 30     „ 

Destructor  house 

Refuse  destructor 

Engine  house    .. 

Chimney    .. 

Engines  and  pumps 

Air  compressors 

Cornish  boiler  .. 

Stores  and  office 30 


20 


30 


Tlie  works  have  been  carried  out  as  follows : — 

No.  1  Contract  (Exning  Sewerage),  including  ejectoi*  station, 
by  Mr.  W.  Manders,  of  Leyton,  Essex. 

No.  2  Contract  (Newmarket  Sewers),  by  Mr.  H.  J.  Linzell, 
of  Newmarket  and  Felixstowe. 

No.  3  Contract  (pumping  station  and  destinictor),  by  Mr. 
H.  J.  Linzell. 

The  ejectors,  air  compressors,  and  air  mains,  by  Messrs. 
Hughes  and  Lancaster,  Suabon  and  London. 

The  engines,  centrifugal  pumps,  rising  main,  2-cell  destructor, 
and  boilers,  by  Messrs.  Manlove,  Alliott  and  Co.,  Nottingham. 

The  engineers  to  the  Council  were,  Messrs.  Beesley,  Son  and 
Nichols,  Civil  Engineers,  Westminster,  S.W. 

Mr.  F.  Sanderson-fiobins,  Assoc.  M.  Inst.  C.E.,  canled  out 
the  duties  of  resident  engineer. 

The  bacteria  beds  at  both  outfalls  were  carried  out  by 
administration  under  the  Author's  supervision,  assisted  by  Mr. 
W.  L  Tait. 
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The  Author  regrets  that  pressure  of  work  has  not  permitted 
preparation  of  a  more  exhaustive  paper,  but  he  will  do  what  he 
can  to  furnish  any  other  particulars  wished  for^r  that  may  be  d 
interest  to  the  Members. 


DISCUSSION. 

The  President  :  The  rateable  value  of  Newmarket  is  about 
11.  per  head  of  the  population,  which  is  very  high.  In  Norwich 
our  rateable  value  is  about  one-half  that  of  Newmarket  per  head 
of  population,  and  as  a  result  of  that  low  valuation  our  rates 
seem  very  high,  whereas  they  are  really  moderate,  and  practically 
about  the  same  per  head  of  the  population  as  Newmarket.  Tie 
town  deserves  to  be  congi*atulated  on  its  health  statistics,  as 
shown  in  the  paper.  It  is  a  very  satisfactory  thing  to  see  the 
death  rate  so  low  as  twelve  per  thousand  for  the  last  five  years. 
There  are  very  few  towns  in  the  country  that  can  show  so  low  a 
death  rate.  With  regard  to  street  paving,  I  notice  that  Mr. 
Metcalf  has  used  tar  macadam  for  street  works  for  a  period  of 
nine  years.  One  of  the  earliest  towns  to  use  tar  macadam  was 
Weston-super-Mare,  where  it  was  laid  about  forty  years  ago,  on, 
however,  a  different  system  from  that  generally  followed.  The 
surface  of  the  road  to  be  covered  with  tar  macadam  was  first 
swept  entirely  free  from  all  loose  material,  and  then  painted 
with  tar  boiled  to  such  a  consistency  that  a  drop  taken  between 
the  finger  and  tliumb  would  draw  out  like  cobblers'  wax.  That 
was  covered  with  stone  broken  to  1^  in.  gauge,  which  was  laid 
one  stone  thick,  then  sprinkled  ^^dth  tar,  after  which  another 
layer  of  limestone  was  laid.  The  stone  was  not  heated ;  it  was 
only  dried.  If  a  thicker  coating  were  required,  then  further 
layers  of  tar  and  stone  were  put  on.  At  Weston  the  work  was 
usually  done  with  two  coats  of  stone  and  tar,  with  a  top  dressing 
of  limestone  gravel,  after  which  the  road  was  rolled.  I  have 
known  tar  macadam  to  be  laid  there  at  a  cost  of  1«.  per  square 
yard.  A  road  made  in  that  way  will  stand  light  traffic  for  five 
or  six  years.  That  was  the  procedure  adopted  in  Weston-super- 
Mare  not  only  for  roadways,  but  for  footpaths,  when  I  was 
there  about  seventeen  years  ago,  and  it  was  very  succeaafnl 
indeed.  I  was  amused  when  I  heard  tar  macadam  spoken  of  as 
something  entirely  new,  when  to  my  own  knowledge  it  has  been 
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in  use  for  forty  years.  I  must  warn  you  that  tar  macadam 
is  good,  only  under  certain  circumstances.  It  is  not  good 
either  for  very  heavy  or  veiy  light  traffic,  but  it  is  good  for  streets 
which  have  a  medium  traffic.  The  cost  for  street  lighting  is  very 
high  for  lamps  which  are  lighted  only  2000  hours  per  annum. 
In  Norwich  the  lamps  are  lighted  for  4000  hours  for  about  the 
same  cost.  We  have  not  the  price  paid  for  water  for  street 
watering  purposes. 

Mr.  Metcalf  :  A  shilling  per  thousand  gallons. 

The  President  :  I  notice  you  put  disconnecting  traps  on  the 
house  drains.  Did  the  Local  Government  Boaid  insist  upon 
that,  or  has  it  been  done  of  your  own  volition  ?  I  notice  you 
screen  your  sewage  through  a  very  fine  mesh  before  it  goes  on 
the  final  carrier,  and  that  the  chimney  shaft,  which  is  120  ft.  high, 
cost  992/.     That  seems  a  very  high  price  for  so  small  a  cliimney. 

Mr.  T.  W.  A.  Hayward  :  I  hope  the  members  of  the  Urban 
district  council  will  not  take  too  much  notice  of  the  President's 
remarks  as  to  tar  macadam,  namely,  that  it  can  be  done  at 
Weston-super-Mare  for  Is.  per  square  yard. 

The  President  :  I  am  glad  you  mentioned  that.  I  ought  to 
have  qualified  it  by  a  reference  to  the  cost  of  the  material. 

Mr.  Hayward  :  I  think  we  ought  to  congratulate  Newmarket 
on  the  splendid  health  statistics  given  in  the  paper.  I  do  not 
remember  ever  seeing  a  lower  death-rate  in  any  other  town. 
The  deaths  for  the  last  five  years  have  only  averaged  twelve  per 
thousand,  and  for  the  last  year  are  as  low  as  nine  per  thousand. 
That  testifies  to  the  good  health  of  the  district,  which  I  attribute 
to  an  efficient  sewerage  system.  I  should  like  to  ask  Mr.  Metcalf 
whether  any  repairs  have  been  necessary  to  the  artificial  paving 
laid  in  1891  and  1893?  I  am  not  speaking  of  work  caused  by 
the  breaking  up  of  the  footpaths  for  sewerage  and  other  connec- 
tions, but  actual  repairs  caused  by  wear.  Many  of  us  would 
like  to  follow  Mr.  Metcalf  s  example,  and  obtain  loans  for  a 
period  of  twenty  years,  but  I  am  afraid  we  cannot  do  that  at 
tlie  present  time.  If  the  Author  could  give  us  some  information 
as  to  the  life  of  this  artificial  stone,  it  would  be  useful  when 
a])plying  for  loans  for  paving.  I  quite  agree  with  Mr.  Metcalf 
that  it  is  difficult  to  keep  up  a  good  surface  on  the  roads  when 
they  are  so  frequently  broken  up,  and  when  so  high  a  price  has 
to  be  paid  for  stone.  Perhaps  it  is  a  misfortune  for  Newmarket 
that  it  has  no  main  roads,  but  in  that  respect  you  are  in  the 
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same  unfortunate  position  as  other  towns  in  West  Suffolk.  Hj 
opinion  is  that  the  roadways  of  the  future  will  be  largely  made 
of  tar  macadam.  I  cannot,  however,  agree  with  the  Preadent 
when  he  says  that  tar  macadam  is  not  suitable  for  heavy  or  for 
very  light  traffic.  I  have  one  road  which  has  been  made  for 
two  years,  and  subjected  to  some  of  the  heaviest  traffic  in  London, 
and  it  is  as  good  to-day  as  it  was  when  it  was  put  down.  I 
have  also  streets  which  have  been  made  for  two  years,  and  in 
which  the  traffic  is  very  light,  and  those  are  in  equally  good 
condition.  I  think  the  Council  would  have  been  well  adviaed 
if  they  had  acted  on  the  recommendation  of  the  engineer,  and 
kept  the  electricity  supply  in  their  own  hands,  and  it  would 
have  been  a  decided  advantage  if  the  sewage  pumping  station, 
the  destructor,  and  the  electricity  works  had  all  been  erected  on 
one  site.  With  regard  to  the  collection  of  refuse,  I  think  thai 
for  a  small  town  like  Newmarket,  Mr.  Metcalf  has  made 
excellent  arrangements  both  for  collection  and  disposal.  I  notice 
that  the  part  of  the  sewage-disposal  works  done  by  directlj 
employed  labour,  under  the  supervision  of  the  surveyor,  showed 
a  saving  of  40  per  cent,  on  the  estimated  outlay.  That  iB  an 
excellent  result.  I  think  Mr.  Metcalf  is  also  to  be  congratulated 
on  being  able  to  sell  the  surplus  manure  from  the  collecting 
chambers  at  Is.  per  load,  and  to  get  it  carted  away.  The  cost 
of  constructing  the  bacteria  beds  has  been  rather  excessive,  but 
the  cost  of  carting  the  major  portion  of  the  material  has  to  be 
taken  into  account.  I  have  pleasure  in  proposing  a  hearty  vote 
of  thanks  to  Mr.  Metcalf  for  his  paper. 

Mr.  A.  M.  Fowler  :  With  reference  to  the  remarks  of  the 
President  as  to  tar  macadam,  he  has  omitted  to  tell  us  that 
the  stone  should  be  superheated  before  putting  any  tar  on  it 
The  President  has  spoken  of  the  recent  experiments  of  tar 
macadam.  At  Scarborough,  and  also  at  Buxton,  the  results 
obtained  with  tar  macadam  are  excellent.  I  do  not  think  there 
is  any  better  method  of  road-making,  for  rural  districts,  than  tar 
macadam  when  done  in  a  scientific  manner.  With  r^ard  to 
asphalt-concrete  foundation  to  roads  not  standing  heavy  trafSc, 
1  might  say  that  in  the  vegetable  market  at  Leeds,  where  thoe 
is  some  of  the  heaviest  trafl&c  in  the  city,  I  laid  down  a  tar- 
macadam  foundation.  The  paving  stone  surface  wore  alnioet 
right  down  on  to  the  foundation,  which  was  just  as  perfect  as 
when  it  was  put  in.     Therefore  I  came  to  the  conclusion  that 
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tar  macadam,  or  tar  concrete,  as  we  might  call  it,  makes  a  better 
foundation  than  ordinary  concrete.  It  is  impervious  to  water, 
and  very  strong  indeed.  I  have  pleasure  in  seconding  the  vote 
of  thanks. 

Mr.  Norman  Scorgie:  I  am  inclined  to  agree  with  the 
remarks  of  the  President  as  to  tar  macadam,  and  hope  the 
Members  who  will  visit  Battersea  a  fortnight  hence  will  be 
convinced  to  a  greater  extent  than  I  was  when  there  some 
months  ago.  Some  of  us  have  to  put  granite  down,  and  find  it 
will  not  stand  the  heavy  traffic  of  which  Mr.  Hay  ward  speaks, 
therefore  I  fail  to  see  how  he  will  get  the  wear  out  of  slag. 
(Mr.  Hay  ward:  Slag  is  harder  than  granite.)  I  must  admit 
that  some  of  Mr.  Hay  ward's  roads  are  very  good,  but  others  have 
a  scabby  surface.  Mr.  Metcalf  tells  us  that  the  public  street 
lighting  costs  928/.  per  annum.  He  also  gives  the  number  of 
lamps,  and  states  that  the  price  of  the  234  ordinary  incandescent 
street  lamps  is  3/.,  and  of  the  27  intensified  lamps,  6/.  5$,  per 
annum.  If  you  work  that  out  you  will  find  the  total  cost  is 
only  870/.  15«.,  or  a  difference  of  57/.  5s.  from  the  amount  stated, 
I  agree  with  the  President  that  the  charge  of  3/.  per  lamp  per 
annum  is  excessive,  especially  with  gas  at  ds.  8d.  per  1000  cubic 
feet.  I  presume  that  the  incandescent  lamp  in  use  is  the  ordinary 
lamp  burning  4^  cubic  feet  per  hour,  which  gives  a  total  con- 
sumption for  2000  hours  of  8500  cubic  feet.  The  cost  of  gas, 
therefore,  works  out  at  31«.  2d,,  so  we  have  another  285.  lOd. 
per  annum  for  lighting  and  maintenance — an  exceedingly  exces- 
sive charge  in  my  opinion.  Even  with  the  small  number  in  use 
it  ought  to  be  done  for  1/.  per  annum.  As  to  the  electric 
lighting,  I  am  pleased  Mr.  Hayward  made  the  remarks  he  did 
about  handing  over  the  provisional  order  to  a  company.  It  is  a 
mistake  to  do  so,  even  though  it  might  not  be  worked  at  much 
profit,  which  I  presume  is  the  case,  because  I  read  in  the  ''  Con- 
tract Journal "  of  May  2,  that  the  company  ia  only  supplying 
20,000  8-candle-power  lamps.  One  has  to  have  a  day  load  as 
well  as  a  night  load,  and  I  suppose  there  are  no  manufacturing 
industries  in  Newmarket  which  will  take  a  day  load.  There  is 
no  doubt  it  is  the  day  load  which  makes  or  mars  an  electricity 
undertaking.  In  Hackney  we  are  fortunate  in  our  day  load  so 
as  to  be  able  to  make  a  profit  of  4000/.  to  5000/.  per  annum, 
and  we  are  increasing  our  power  load. 

The  President  :  I  think  it  is  necessary  to  add  to  my  re- 
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marks  as  to  the  oust  of  tar  macadam.  I  should  not  like  it  logo 
forth  that  tar  macadam  can,  in  the  ordinary  way  of  things,  be 
laid  for  l.s.  per  yard.  At  We8ton-8ii]>er-Mare  we  had  the  sUme 
for  tlie  getting,  and  the  t4ir  at  a  very  low  price.  It  was  a  place 
where  there  was  a  poor  market  for  tar. 

Mr.  K.  J.  SiLCOCK :  The  Newmarket  Council  are  to  l>e  ciin- 
giatulated  upon  having  sewage  works  which  turn  out  a  vtry 
good  effluent.     The  only  criticism  one  can  offer  on  the  sewage 
works  is  that  they  ai*e  very  effective,  but  the  question  is  whether 
they  are  not  more  expensive  than  was  absolutely  necessary.    In 
dealing  with  a  town  like  Newmarket,  where  the  rateable  value 
is  exceedingly  high,  perhaps  the  Council  were  justified  in  going 
to  an  expenditure  higher  than  they  would  be  in  a  town  of  larger 
population  but  lower  rateable  value.     But  after  all  we  musi 
remember  that  it  is  the  population  and  not  the  rateable  ?alue 
which  makes  the  sewage.     The  dry  weather  flow  appears  to  be 
about  300,000  gallons  a  day,  250,000  at  the  Newmarket  and 
50,000  at  the  Exning  works.     The  area  of  the  beds,  taking  the 
first  contact  beds   and   the   second   contact    beds   together,  i* 
7110  square  yards,  which,  for  a  diy  weather  flow  of  300,00(» 
gallons,  seems  unduly  large.     Having  regard  to  the  fact  that  the 
sewage  has  to  be  pumped,  and  the  beds  are  each  4  ft.  deep,  I  am 
of  opinion  that  equally  good  results  could  have  been  obtained  by 
placing  the  coarse  and  fine  beds  one  on  top  of  the  other,  making 
them  8  ft.  deep,  and  working  them  as  trickling  filt-ers  instead  of 
as  contact  beds.     If  that  had  been  done,  2000  j'ards  of  bed* 
would  have  been  sufficient,  which  would  have  been  eiiuivaleu; 
to  4000  yai-ds,  4  ft.  deep,  as  against  7000  yards  in   the  present 
works.     Tlie  cost  of  construction  of  the  2000  yards  would  have 
been  considerably  less  than  the  7000  yards,  as  there  is  only  one 
floor  to  a  bed,  whether  it  be  8  ft.  deep  or  4  ft.     Take  it  all 
round,  I  do  not  think  the  cost  would  have  been  much  more  i«r 
yard  than  the  i)resent  beds.     It  is,  of  coui-se,  easy  to  criticiftJ 
works  when  they  are  finished,  and  at  the  time  when  these  worics 
were  constructed  the  Local  (Jovernment  Board  w^ere  very  severe 
in  their  requirements,  i)articularly  as  to  contact  beds.     I  must 
say  that   the   i)()sition    taken  by  the  Board  lias  been  largely 
justified  by  the  results,  because  we  find  that  the  quantity  of 
water  which  can  pass  through  a  contact  bed  is  limited  by  the 
capacity  of  the  bed  itself ;  and  when  you  have  storm-water  and 
sewage  mixed,  you  are  obliged  to  provide  capacity  for  three 
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times  the  dry  weather  flow,  and  a  certain  time  for  the  contact, 
otherwise  purification  does  not  take  place.  With  a  trickling 
filter  you  can  deal  witli  a  larger  quantity,  and  the  same  result 
can  be  obtained,  because  you  are  able  with  continuous  beds  to 
run  them  at  a  much  higher  speed  than  you  can  contact  beds. 
Then  there  is  the  question  of  the  sludging  up  of  contact  beds, 
which  is  a  very  important  matter  to  bear  in  mind.  I  saw  signs  of 
sludging  up  in  the  Newmarket  beds.  When  sludging  does  take 
place,  the  filtering  miterial  will  have  to  be  taken  out  and 
washed  and  replaced,  and  during  that  time  the  bed  will  be  out 
of  work.  Therefore,  with  contact  beds  you  must  provide  extra 
area  to  do  the  work  during  cleansing.  There  again  you  have  an 
important  factor  in  deciding  as  to  the  area  of  the  beds  to  be 
provided.  The  total  cost  of  the  works  appears  to  be  about  7/. 
per  head  of  the  population,  which,  I  think,  comparing  the  cost 
with  that  of  other  towns,  is  a  very  high  figure.  It  is  perfectly 
true  the  installation  includes  a  destructor,  but  making  a  deduc- 
tion on  a  high  scale  for  the  destructor,  it  leaves  the  cost  of  the 
sewage  works  at  75,000/..  or  about  6/.  per  head. 

Mr.  C.  J.  Jenkin  :  In  dealing  with  this  question  of  cost,  it 
would  be  an  advantage  if  we  could  have  the  price  of  local  labour, 
and  also  of  materials.  With  regard  to  private  street  works,  I 
should  like  to  know  what  is  included.  I  notice  Mr.  Metcalf 
says  the  channelling  is  12  in.  by  3  in.     On  what  is  it  supported  ? 

Mr.  Metcalf  :  It  is  laid  on  concrete. 

Mr.  Jenkin  :  As  to  public  lighting,  I  agree  witli  the  other 
speakers  that  the  cost  is  very  heavy.  I  should  like  to  know 
whether  it  includes  mantles,  painting  and  upkeep  of  columns. 

Mr.  Metcalf:  It  includes  all  maintenance,  painting  and 
repairs. 

Mr.  Jenkin  :  I  should  also  like  to  know  the  type  of  pipe 
laid  at  Exning,  the  price  per  yard,  and  whether  they  were 
successful  in  dealing  with  the  waterlogged  ground.  In  dealing 
with  the  sewage,  though  the  land  is  not  underdrained,  I  take  it 
there  must  be  an  effluent,  and,  as  you  are  pumping  water  from 
a  similar  strata,  although  I  judge  from  the  ordnance  levels  that 
it  is  higher  than  the  sewage  works,  there  may  be  a  risk  of  the 
coutamination  of  the  water  supply.  I  do  not  know  whether  the 
chalk  is  suflBciently  solid  to  prevent  any  connection  between  the 
two. 

Mr.  F.  W.  Knewstubb  :  I  notice  that  the  Local  Government 
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Board  has  sanctioned  a  loan  for  the  destructor  of  twenty  ven 
and  for  the  engines  and  boilers  of  thirty  years.  That  seems  a 
rather  unusual  arrangement.  I  always  thought  that  for 
machinery  and  boilers,  a  shorter  period  of  repayment  wu 
granted  than  for  buildings.  I  should  like  to  know  if  that  is  the 
case.  With  regard  to  main  roads,  the  toiiviis  in  West  Suffolk 
seem  to  be  in  a  very  unique  position.  In  Haverhill,  ^re  are 
also  in  the  unique  position  of  having  two  miles  of  main  roads  in 
a  county  which  has  no  other  urban  main  roads ;  but  that  is 
probably  due  to  the  fact  that  these  particular  roads  connect  the 
main  roads  of  Essex  and  Cambridge,  which  seems  to  accouDt  to 
our  having  main  roads  while  the  other  local  autliorities  have 
none.  At  present  we  have  a  dispute  with  the  county  coundL 
who  are  repairing  the  roads  themselves.  I  should  like  to  know 
whether  the  gas  company  make  any  reduction  to  laige  con- 
sumers, and  also  to  those  consumers  who  use  gas  for  power 
purposes. 

Mr.  Gladwell  :  With  respect  to  the  sewage  works,  I  find 
myself  in  entire  agreement  with  Mr.  Silcock  in  his  views  as  to 
the  apparently  large  expenditure  which  has  been  incurred  in 
connection  with  these  works.  I  find,  taking  the  superficial  area 
of  the  beds,  as  given  in  the  paper,  that  there  are  sufficient  coarae 
beds  to  deal  with  the  sewage  of  over  19,000  persons  at  30 
gallons  per  liead  per  day.  Wliile  on  that  point  I  should  like  to 
ask  what  is  the  water  snpj^ly  jx^r  head  per  day  from  the  water- 
works. 

The  Chairman  of  the  Waterworks  Company:  About 
28  gallons. 

Mr.  GiiADWELL :  Assuming  that  to  be  treated  at  the  outfall 
figun*s,  it  would  appear  that  the  necessities  of  Newmarket  have 
b(.>en  overestimated  rather  than  underestimated.  I  also  agree  in 
thinking  tliat  continuous  filters  would  have  been  better  tlian 
contact  beds.  Probably  when  these  works  wei-e  designed,  con- 
tact beds  were  more  favoured  than  tlie  other  form  of  filter.  I 
should  also  like  to  Jisk  wliether  we  can  have  any  information 
with  respect  to  the  maintenance  cost — the  general  maintenance 
of  the  sewage  works.  With  resi)ect  to  the  main  road  question,! 
certainly  do  think  that  West  Suffolk  is  notorious  among  other 
counties  of  the  Kingdom,  from  the  fact  that  there  are  practically 
no  main  roads.  It  appears  to  go  to  one  extreme ;  while  other 
counties  go  to  another  extreme,  and  make  any  road  main  they  are 
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asked  to.  I  do  not  know  which  is  the  more  ridiculous,  but  I  am 
inclined  to  think  it  is  West  Suffolk.  The  local  authorities  up 
and  down  the  country  are  suffering  from  a  very  bad  attack  of 
*'  county  council,"  and,  so  far  as  I  am  concerned,  1  should  like  to 
aee  their  (the  county  council's)  wings  clipped  considerably,  while 
greater  responsibilities  and  duties  should  be  placed  upon  local 
authorities,  who  are  quite  as  capable  of  looking  after  their  work 
as  county  councils  are  for  them. 

The  President:  With  regard  to  the  life  of  engines  and 
boilers,  I  am  now  in  charge  of  some  engines  which  have  been 
ronning  thirty-six  years,  and  I  think  they  are  rather  better  to-day 
than  the  day  they  were  started.  I  have  also  four  Lancashire 
boilers^  put  in  at  the  same  time,  and  although  they  ought  to  be 
worn  out  they  are  not,  but  are  still  working  at  the  same  pressure 
as  when  they  were  first  put  in.  You  will  see  from  this,  that  so 
far  as  the  period  of  loan  allowed  by  the  Local  Govennent  Board 
is  concerned,  there  is  nothing  unreasonable  in  it. 

Mr.  Tkoughton  ((Jas  Manager):  Mr.  Metcalf  has  rather 
under-estimated  the  number  of  public  lamps.  We  have  an  extra 
thirty-seven  lamps,  which  are  lighted  2000  hours  per  annum 
beyond  the  average  mentioned.  Then  we  have  twenty-seven 
intensified  lamps,  which  use  on  an  average  12  cubic  feet  of  gas 
per  hour,  or  equal  to  three  ordinary  lamps.  That  is  a  very 
large  item  in  regard  to  the  average.  If  you  include  these, 
the  price  is  brought  down  to  21.  14s.  per  lamp  per  annum. 
This  includes  lighting  and  extinguishing,  repau's  and  main- 
tenance, and  the  plant  is  the  property  of  the  gas  company 
Another  speaker  asked  as  to  the  price  of  gas  for  motive  p  wer. 
We  do  supply  it  at  a  cheaper  rate.  The  price  is  3s.  id.  per 
1000  cubic  feet  for  power,  and  3s.  8^.  for  light. 

Mr.  J.  W.  Metcalf,  in  reply,  said :  With  regard  to  the  dis- 
connecting traps  on  house  drains,  that  applies  to  new  connections, 
and  not  to  the  connections  from  the  old  drains.  Mr.  Hayward 
inquired  as  to  the  upkeep  of  the  patent  stone  paving.  There 
has  been  no  charge  for  maintenance,  except  where  disturbed  for 
gas  or  water  pipes.  The  paving  in  the  main  streets  has  been 
down  since  1891  and  1892.  Mr.  Haywanl  also  referred  to  the 
position  as  to  main  roads  in  West  SuflTolk.  I  believe  there  are 
only  about  16  miles  of  main  roads  in  West  Suffolk.  Some 
years  ago  an  eflfort  was  made  to  bring  Newmarket  into  Cambridge- 
shire, and  this  question  of  main  roads  was  one  of  the  arguments 
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in  favour  of  the  transfer.  The  principal  street  here  is  the  majn 
road  from  London  to  Norwich.  Mr.  Silcock  has  criticised  the 
method  of  filtration  of  the  sewage,  and  has  expressed  a  preference 
for  continuous  filtration  over  contact  beds.  At  the  commence- 
ment, we  put  down  experimental  artificial  filtei-s  3  ft.  deep,  at 
a  cost  of  about  800/.  per  acre.  They  gave  an  eflfluent  of  about 
40  per  cent,  of  purification,  and  to  my  mind  they  were  satisfactory. 
It  was  argued  that  we  could  get  more  work  done  by  contact 
bacteria  beds.  The  Local  Government  Board  were  not  satisfied 
with  the  above  filters,  and  considered  that  the  results  did  mt 
come  up  to  the  requirements  of  Newmarket.  The  filtering  media 
for  the  coarse  beds  has  cost  us  10^.  per  ton  delivered  at  the  Mte, 
and  the  coke  breeze  about  7s.  6d,  per  ton.  Mr.  Jenkin  raised  a 
(question  as  to  the  cost  of  local  labour.  That  would  not  materially 
affect  the  total  cost.  There  was  practically  no  local  labour 
employed ;  it  was  all  imported  labour.  As  to  the  uuderdraiiiing, 
that  was  included  in  the  scheme;  but  the  Local  Government 
Board  said  it  was  not  to  be  done,  and  at  Exning  you  have  seen 
evidence  that  it  was  not  necessarj'.  I  certainly  do  not  think 
there  is  any  danger  of  contamination  of  the  water  supply.  With 
regard  to  the  period  of  the  loans,  the  statement  in  the  paper  is 
quite  coiTect — thirty  years  was  granted  for  the  machinery,  and 
twenty  years  for  the  buildings.  I  could  not  understand  why 
only  twenty  years  was  allowed  for  the  l)uildings.  The  analysis 
of  the  effluent  by  Mr.  J.  West  Knights  is  as  follows :  Total  solids 
(mineral,  32 ;  organic,  6),  38  grains  per  gallon  ;  chlorine,  4*7,  equal 
to  chloride  of  sodium,  7  •  74;  nitrates  (expressed  as  nitrogen),  0* 55; 
ammonia  (free),  1*155;  ammonia  (albuminoid),  0*095;  oxygen 
absorbed,  0*546;  suspended  matter,  1. 

77/^  Members  were  entertained  to  luncJieon  hy  Mr.  C.  E,  GriJUh, 
Chairman  of  the  Coicndl,  at  ths  Victoria  Hotel.  On  the  propm- 
tion  of  Mr.  W,  Weaver,  a  vote  of  thanks  was  passed  to  Mr.  Grifitks 
for  his  hospitality. 

Tlie  Members  hud  the  pHvilege  of  visiting  the  rooms  of  tke 
Jockey  Club,  the  Rous  MemoHal  Hospital,  the  electricity  suppljl 
loorkSy  the  Newmarket  and  Exning  seioage  disposal  loorhs,  Ou 
watenvorlcs,  and  the  racecourse. 

At  the  canclusion  of  the  visits,  Mr.  J.  W.  Metcalf  hospUMg 
entertained  his  fellow  Af embers  to  tea. 


METROPOLITAN  DISTRICT   MEETING 
AT  BATTERSEA. 

May  19,  1906. 

Held  in  five  Council  Chamber,  Battersea. 
A.  E.  Collins,  M.  Inst.  C.E.,  Pbesident,  in  th€  Chair. 


The  Mayor  of  Battersea  (Mr.  W.  Rines,  J.P.)  cordially  welcomed 
the  Association,  and  said  the  Corporation  felt  very  highly  the 
compliment  which  the  Association  was  paying  in  visiting  the 
borough. 

The  Presidbnt  of  the  Local  Government  Board  (the 
Right  Hon.  John  Bums,  M.P.) :  Gentlemen,  I  welcome  you  with 
the  Mayor  this  morning — first  as  an  engineer  to  my  native 
parish,  secondly  as  a  Member  of  Parliament  to  my  constituency, 
and  thirdly,  if  I  may  say  so,  as  your  official  chief  as  President  of 
the  Local  Grovemment  Board.  In  these  three  capacities  I  am 
pleased  to  be  present  at  this  gathering  of  engineers  and  surveyoi's, 
whose  efforts,  energies  and  capacities  place  the  community  under 
a  lasting  debt  of  obligation  to  them.  Your  profession — which 
is  my  own — ^is  indispensable  to  the  large  aggregations  of  man- 
kind in  town  and  city.  Your  work,  with  that  of  the  medical 
officer,  is  the  basis  of  that  public  health  without  which  large  com- 
munities cannot  exist,  and  I  congratulate  the  English  engineers 
and  surveyors  on  the  excellent  strides  they  are  making  through 
their  profession  to  raise  the  standard  of  British  municipal  sanita- 
tion, not  only  to  the  first  place  that  it  occupies  in  the  world,  but 
to  maintain  the  best  traditions  that  we  English  people  have  of 
being  the  pioneers  of  health  and  sanitation,  and  in  so  being  the 
model  and  exemplar  for  the  rest  of  the  civilised  world.  You, 
gentlemen,  are  often  criticised  by  the  indignant  ratepayer,  by 
the  uninformed  journalist,  and  frequently  by  public  men,  who 
do  not  understand,  and  therefore  cannot  appreciate,  the  difficul- 
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ties  under  which  you  carry  out  your  interesting  and  findtftl 
labours.     The  council  in  the  first  instance  decides  what  sbill 
be  done,  the  ratepayer  sometimes   cheerfully   assents,  but  he 
more  frequently  grumblingly  pays,  but  it  is  on  your  shonldas 
and  through  your  hands  and  your  minds  that  the  ratepBjas' 
money  and  the  council's  wish  assumes  visible,  practical  form, 
and  is  canied  out ;  and  in  your  solid,  slow — necessarily  stow. 
l)ecause  you  do  not  get  much  engineering  for  sixpence — ^solid, 
slow,  yet  stable  and  enduring  way,  you  are  straightening  the 
crooked    path   for   the    rest   of  mankind    to   follow   in  eveir 
town  and  city  in  tliis  country.     Beyond  that  the  rougher  ele- 
mentary duties  of  sanitation  depend  upon  you.     You  are  always 
combating  dirt,  disease  and  death  in  the  interest,  I  am  glad  t») 
say,  of  an  increasingly  sober  and  educated  democracy,  and  in  so 
far  as  you  deserve  thanks  from  the  ratepayer,  on  his  behalf  this 
morning  I  cheerfully  accord  it.     You  come  to  London  and  to 
Battersea  to  hold  your  meeting.     May  I  say  as  a  Londoner  bom 
and  bred,  that  there  are  many  leasons  for  engineers  andsnr- 
veyors  to  learn  from  the  city  of  London.     One    says  that,  is 
I  do,  after  a  long  visit,  with  the  eye  of  an  engineer  and  asanitanr 
reformer,  through  America  and   Canada   last   autumn.    Every 
engineer  and  surveyor,  whencesoever  he  comes  to  London,  mMt 
see  in  London's  bridges,  its  tunnels,  its  drainage,  and  it«  physical 
difficulties  and  conveniences,  sufficient  to  interest  him,  much 
to  inspire  him,  and  many  things  to  evoke  both  his  scientific  and 
artistic  admiration.     Canova  said  it  was  worth  coming  from  Italy 
to  see  an  arch  of  Waterloo  Bridge.     No  one  could  look  at  the 
Tower  Bridge  and  not  feel  proud  of  tliat  tremendous  structure. 
No  one  could  look  at  Blackwall  Tunnel  completed,  and  the  larger 
Eotherhitlie  Tunnel  in  construction,  ¥dthout  having  object  lessons 
of  solid,  useful  engineering  triumphs  for  the  health  and  con- 
venience of  this  large  city.     Now  London  has  not  ideal  physical 
conditions  to  help  either  the  medical  officer  or  the  engineer,  but  I 
am  glad  to  say  that,  thanks  to  the  ratepayers'  generosity,  the 
engineers'  skill,  and  the  medical  officers*  devotion  in  the  last  fitfy 
years,  London  has  overcome  the  many  difficulties  in  the  way 
much  ([uicker,  and  much  easier  for  public   convenience,  than 
many  cities  not  half  so  large  have  attempted,  and  if  attempted 
have  not  done  so  well.     We  recently  have  had  in  this  country 
of  ours  a  wave   of  self-depreciation  passing  over  ua.     It  has 
lasted  for  about  ten  years.     You  could    not  take  up  a  news- 


MSTBOPOLITAN   DISTRICT   MEETING   AT   BATTERSEA.  215 

paper  or  a  magazine,  but  you  had  Paris  idolised,  Berlin  idealised, 
and  were  told  to  go  to  America,  to  Vienna,  and  to  other  places, 
where  we  should  find  our  municipal  guides,  philosophers,  and 
friends.  I  do  not  share  that  depreciation,  or  identify  myself 
with  that  criticism.  On  the  contrary,  I  say  with  the  pride  of  a 
Londoner,  with  all  its  size,  taking  into  consideration  its  great 
age,  the  density  of  its  population,  the  physical  and  other  diffi- 
culties, I  know  of  no  other  city  in  the  world,  where  the 
triumphs  of  the  engineer,  the  surveyor,  and  the  architect  are  so 
conspicuous,  when  you  consider  the  difficulties  to  be  encountered 
in  this  large  metropolis  of  ours.  Considering  that  it  was  built 
by  instalments  without  definite  plan,  London  is  to  me  the  most 
interesting,  as,  I  believe,  everyone  who  is  truthful  will  admit, 
the  most  fascinating  gathering  of  mankind  that  was  ever  seen. 
I  am  pleased  to  say  that  imder  the  influence  of  county  council 
engineers,  local  surveyors,  improvement  committees,  both  county 
council  and  borough  council,  it  is  consciously  making  up  its 
mind  to  deliberately  shape,  fashion,  and  remodel  its  life  upon  a 
better  plan  than  that  we  inherited.  You,  gentlemen,  can  see 
that,  in  the  extraordinary  street  improvements  that  have  taken 
place  in  the  last  eighteen  years.  People  who  talk  and  de- 
preciate London  life  forget  its  magnitude.  Who  among  the 
jonmaUsts  in  a  hurry,  who  attack  and  too  often  deride  London, 
realise  that  in  the  last  eighteen  years  there  have  been  500  street 
and  road  widening  improvements  carried  out.  I  venture  to 
say  that  no  other  city  can  show  the  same  rapid  strides ;  and 
what  is  more,  I  venture  to  say,  if  we  can  keep  up  the  rate  of 
progress  of  the  last  eighteen  years,  and  satisfy  the  ratepayer — as 
the  intelligent  ratepayer  has  already  been  satisfied — London  in 
a  few  years,  apart  from  being  the  most  interesting  and  fascinat- 
ing city  will  begin  to  be,  as  I  want  it  to  be,  the  most  beautiful 
city  in  Europe.  I  have  reason  to  say  this,  because  for  eighteen 
years  I  have  been  a  main  drainage  commissioner  of  the  county 
of  London.  Where  is  there  a  city  whose  local  drainage  is  so 
good  and  its  main  drainage  so  excellent  as  the  city  in  whose 
walls  you  meet  to-day  ?  Its  sanitation  is  rapidly  and  dispropor- 
tionately improving.  I  venture  to  say  that  no  other  city  in  tlie 
world  has  shown  the  progress  in  sanitary  improvements  that 
we  have.  The  test  of  this  is  the  low  death  rate,  which  is  the 
result  of  your  efforts  and  the  expenditure  through  your  hands  of 
the  ratepayers'  money.     We  are  told  to  go  to  Paris,  to  Berlin,  to 

P  2 


216  METROPOLITAN   DISTRICT  MEETING   AT   BATTERSEA. 

Vienna,  to  Marseilles,  and  to  Lyons,  and  see  what  thqr  u^ 
doing.  Those  cities  may  be  more  beautiful  from  the  sesth^ 
aspect,  more  beautiful  to  the  eye,  but  in  many  of  them  you  m 
confronted  with  all-pervading  smells,  which  come  up  fit)m  the 
earth,  or  down  fi-om  tlie  air  like  a  shop-shutter  falling  upon 
you  out  of  its  place.  Tliat  is  not  so  in  London.  The  dust  is 
better  collected  tlian  it  was.  Thanks  in  a  large  measure  to 
Sir  George  Livesey  and  his  gas  stove,  and  the  incoming  of  the 
electric  light,  it  is  not  so  smoky  as  it  used  to  be.  What  other 
city  in  the  world  can  boast  of  500  underground  lavatories, 
wliich  were  the  invention  and  creation  of  English  surveyors, 
and  wliich  other  cities  with  leaden  feet  are  trying  to  imitate. 
When  you  consider  the  enormous  extent  of  London's  drainage— 
a  river  of  sewage  11  ft.  wide,  8  ft.  deep,  flowing  at  the  rate  of 
4  ft.  i)er  second — there  is  a  difficulty  wliich  the  London  County 
Council's  engineers  manage  with  singular  economy.  I  have 
only  one  other  word  to  say — as  to  what  we  are  indebted  to  you 
for.  It  was  a  medical  axiom  in  the  time  of  Sir  Benjamin 
Richardson  that  the  death  rate  of  the  community  kept  pace 
with  its  population.  You  engineers  and  sanitarians  are  begin- 
ning to  prove  that  statement  was  not  true.  On  the  contrary  we 
witness  in  Battersea,  thanks  to  Mr.  Pilditch,  our  late  worthy 
and  excellent  surveyor,  and  Mr.  Hayward,  his  worthy  successor, 
and  our  late  medical  officer.  Dr.  McCleary,  and  his  successor 
Dr.  Kempster,  its  untruth.  In  1869,  1870.  and  1871,  with  only 
54,000  }>eople,  Batt<3rsea  had  a  death  rate  of  26  per  thousand. 
In  35  yeiirs  the  population  has  grown  from  54,000  to  175,000, 
or  more  than  three  times,  and  yet  the  death  rate  in  that  period 
has  dropped  from  26  to  14  per  thousand,  as  it  is  at  this  moment. 
That,  gentlemen,  is  better  than  a  monument  in  Portland  stone 
or  granite  to  all  of  you.  Wliat  is  more,  infantile  mortality  has 
(lrop[)ed,  in  ten  years  only,  from  176  per  thousand  to  131  per 
thousand.  You  will  this  afternoon  go  tlirough  the  small  artisans* 
estate,  known  as  the  Latchmere  estate.  That  was  carried  out 
by  Mr.  Pilditch,  constructed  by  the  Works  Department,  and 
built  by  Battersea  workmen.  You  will  find  on  that  estate  the 
death  rate  is  oven  lower  than  that  I  have  quoted.  The  general 
<leatli  rate  is  as  low  as  11  per  thousand — almost  equal  to 
Brighton  or  Bournemouth — and  the  infantile  mortality  77  per 
thousand,  or  20  i)er  thousand  lower  than  in  the  servant-keeping 
class  in  the  West  End  of  London.     What  is  true  of  Battersea, 
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is  tnie  of  London,  and  also,  in  a  similar  way  of  other  towns. 
Xly  last  point  or  two — you  must  remember  that  you  are  the 
carpus  vile  on  wldch  I  have  more  or  less  to  experimentalise  for 
tlie   benefit  of  a  wider  audience — is  this,  and   it   is  in  your 
defence :  whenever  a  road  is  to  some  critics  a  pit  for  the  burial 
of  the  engineer  or  surveyor,  and  wherever  thei-e  is  a  construc- 
tion for  the  health  or  the  convenience  of  the  community,  letters 
of  protest  begin  to  pour  in.     As  a  practical  man,  and  one  who 
wants   to  move  about  easily  and  quickly,  I  sometimes   think 
that  by  co-ordinated  effort  on  the  part  of  everybody  in  London, 
we  could  diminish  the  number  of  street  openings  that   take 
place.     But  it  is  not  quite  so  easy  as  the  professional  critic 
tliinks,  and  if  you  diminish  them  in  number,  you  will  have  to 
spend  a  larger  amoimt  of  money  than  is  now  spent  by  providing 
a  means  by  which  the  openings  in  future  will  be  diminished. 
People  also  say  when  the  roads  are  slippery,  "Where  is  the 
surveyor  ? "  and  they  look  suggestively  at  the  nearest  lamp-post, 
and  when  they  hear  the  rattle  of  the  council  cart,  they  think  it 
is  the  tumbril  carrying  the  sur^'eyor  to  his  execution.     There 
are  2160  miles  of  streets  and  roads  in  London.     That  means  a 
tremendous  task  in  these  days  of  bicycles,  motor-cars,  and  of 
heavy  traflSc.     These   2160  iniles  of  streets  and  roads  require 
a  deal  of  ingenuity  and  patience,  both  on  the  part  of  the  sur- 
veyors and  their  staffs.     The  cost  of  these  2160  miles  of  streets 
and  n>ads  is  2,200,000/.,  and  the  average  cost  ranges  from  5300/. 
to  about  1000/.  per  mile.     When  you  think  those  roads  have  to 
bear  the  wear  of  the  continually   moving   iron-shod   hoofs   of 
500,000  horses  driven  by  120,000  carmen,  it  is  an  army   in 
itself — you  must  realise  the  enoimous  traffic,  as  compared  with 
Continental  cities,  to  which  the  London  streets  and  roads  ai-e 
subjected ;  and  when  people  talk  about  the  Boulevards  of  Paris, 
Berlin,  Vienna,  and  Budapest,  they  all  forget  that  the  heavy 
traffic  which   pounds   away  the   streets   is  infinitesimal,  even 
microscopic,  as    compared  with  the  heavy  traffic  through  the 
streets  of    London,  which   is   still    the   largest  industrial  and 
manufacturing  city  in  the  world.     I  would  ask  the  indignant 
critic,  the  uninformed  critic,  to  remember  that  no  officers  manag- 
ing any  city  in  the  world  have  anything  like  the  trouble  and 
difficulty  that  the  London  engineers  and  surveyors  have  in  main- 
taining the  roads  and  streets  of  London.     I  have  one  other  word 
to  say.    London  does  not  make  a  practice  of  doing  what  Paris  and 
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Berlin  do.  If  you  go  to  Paris  and  Berlin,  you  will  see  fifteen  to 
twenty  roads  regularly  cleansed  and  in  the  pink  of  condition; 
but  go  down  the  side  streets,  and  you  will  find  an  entiidy 
different  state  of  things.  I  say  the  uniform  excellence  of  the 
poor  streets  of  London  compares  favourably  with  any  city  in 
the  world.  What  is  more,  their  average  upkeep  and  their  ftee- 
dom  from  noxious  dirt  and  nuisance  is  superior  to  any  city  in 
the  world.  If  you  want  a  proof  of  that  simple  statement,  it 
consists  in  the  fact  that,  notwithstanding  the  large  number  of 
people  living  in  London,  and  the  density  of  its  population,  and, 
in  too  many  cases,  the  preventable  poverty  of  many  of  its  dti- 
zens,  the  fact  that  it. is  the  healthiest  city  in  the  world  is  proof 
of  what  I  have  said.  It  is  your  business  to  farther  improve  it; 
it  is  the  ratepayer's  melancholy  duty  to  provide  you  widi  the 
means ;  and,  in  proportion  as  he  grumbles,  so  must  he  be  pre- 
pared to  rectify.  After  all,  is  it  not  worth  improving?  London 
has  got  a  variety  no  other  city  could  show.  It  has  still  left  mucsh 
picturesqueness.  But  it  has  still  got  a  good  deal  of  the  cheap 
and  nasty  about  it.  As  a  public  man,  in  my  opinion — and  you 
see  it  perhaps  better  than  I  do — London  has  got  too  many 
squalid,  ugly,  cheap,  and  nasty  shops ;  too  many  ugly  advertiae- 
ments  on  flank  walls,  obtruding  themselves  everywhere.  The 
vulgarity  of  cheap  advertisements  is  conspicuous,  and  increas- 
ingly so.  And  what  is  more,  tlie  streets  of  London  are  too  often 
occupied  by  obstructions  wliich  impede  traffic,  destroy  the  deceit 
appearance  of  the  streets,  and  add  to  the  litter  and  the  avoidable 
diit  that  is  conspicuous  in  our  public  thoroughfares.  We  have 
got  rid  of  the  foul  and  noxious  nuisances  which  used  to  be  in 
London  streets  twenty-five  to  thirty  years  ago.  What  is  the 
pest  of  London  streets  to-day?  It  is  the  trade  litter,  it  is  the 
shop  refuse,  it  is  the  flying  newspaper  placard,  it  is  the  refuse 
from  barrows,  and  the  refuse  from  shops ;  and  the  dcdly  litter,  in 
itself  not  particularly  offensive  or  insanitary,  is  particularly  re- 
pugnant to  the  eye  of  one  who  has  a  love  of  the  tidy  street. 
What  is  more,  there  is  no  need  for  it.  The  borough  councils  are 
rapidly  abolishing  the  system  of  making  the  shopkeepers  pay  for 
the  removal  of  trade  refuse.  Now  the  councils  are  removing 
trade  refuse  without  payment  at  all,  the  cheesemonger  and  the 
egg-seller  should  not  take  the  opportunity  when  no  one  is  looking 
of  jerking  that  which  we  ought  to  save  for  election  times  under 
the  passing  tramcar  or  the  fleeting  horses'  feet.     We  have  no 
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right  to  have  our  streets  the  repository  of  election  eggs,  rotten 
bananas,  and  decaying  tomatoes,  and  I  hope  the  day  is  not  far 
distant  when  we  shall  see  a  conference  of  borough  surveyors,  with 
the  Cliief  Commissioner  of  Police,  the  oflScers  of  the  London 
County  Council,  and  representatives  of  the  shopkeepers  and  the 
costermongers,  all  making  up  their  minds  to  co-operate  together 
to  prevent  the  untidy  refuse  and  litter  in  the  streets  of  London 
being  continued,  and,  what  is  more,  taking  drastic  steps  to  bring 
its  abolition  about  as  early  as  possible.  I  know  such  a  confer- 
ence wUl  be  difficult  to  arrange,  but  I  do  not  mind,  as  an  im- 
partial person,  taking  the  chair.  And  I  would  even  go  further 
and  suggest  that  where  the  borough  councils  do  not  provide 
large  bins,  the  railway  companies  might  provide  large  bins  in 
the  yards  of  railway  stations,  into  which  cabdrivers  and  busmen 
and  newspaper  boys  could  put  their  litter,  instead  of  putting  it 
down  in  the  streets,  as  they  do  now,  to  the  indignation  of  every 
surveyor  in  the  neighbourhood  of  large  railway  stations.  I  think 
the  time  has  arrived  when  a  person  like  myself  should  tell  the 
public  if  they  were  as  energetic  for  street  tidiness  as  they  are  in 
blaming  the  surveyors  for  not  bringing  it  about,  it  would  be 
astonishing  what  an  improvement  would  take  place  in  the  streets 
of  London.  You  can  see  well-dressed  men  walking  along  the 
street  throw  away  a  newspaper,  and  though  I  can  understand 
some  men  wanting  to  get  rid  of  some  newspapers,  no  man  has  a 
right  to  take  a  four-,  six-,  or  eight-page  paper  open  and  extended, 
and  because  he  has  done  with  it  throw  it  away  on  the  side- walk, 
and  be  a  positive  danger  to  any  young  and  restive  horse  under 
whose  nose  the  wind  blows  it.  I  believe  if  the  ordinary  foot 
passenger  were  to  select  the  gutter  for  the  discarded  paper,  and 
roll  it  up  before  he  cast  it  down,  it  would  add  enormously  to  the 
tidiness  and  appearance  of  the  streets  of  London.  The  untidi- 
ness of  the  individual  citizen  is  often  attributed  to  the  neglect 
of  the  surveyor  and  his  staff,  and  I  sincerely  trust,  if  the  news- 
paper men  do  not  report  anything  else,  they  will  report  my 
suggestion  to  my  fellow-citizens  on  how  to  make  London  litter 
less  conspicuous  than  it  is.  I  have  only  one  word  to  add,  and 
it  is  for  the  children.  The  surveyors  have  a  kindly  place  in 
their  hearts  for  the  children  who  make  the  streets  their  play- 
ground and  recreation  place.  Might  I  suggest  that  you  might 
imitate  Battersea  in  one  respect,  and  it  is  this.  The  medical 
officer  and  surveyor  have  co-operated  recently  in  urging  that  the 
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back  yards  of  small  houses  in  mean  street  should  no  longer  have 
what  is  called  mould-paving  but  what  is  only  an  excuse  for  the 
aggregation  of  dirt.  Wherever  you  can  persuade  landlords  to  tar 
macadam  the  back  yard,  you  are  doing  it  for  the  children,  and  to 
prevent  disease.  I  hope  and  believe  all  you  do  will  be  inspired 
by  one  objective — that  is  the  interest  of  the  commonwealtli.  I 
believe  you  do  always  bear  in  mind  the  improvement  of  the 
streets  that  come  under  your  charge,  and  the  proper  dischai^  of 
the  midtifarious  duties  which  modern  progress  is  imix>sing  upon 
you.  In  the  performance  of  those  anluous  duties  you  must  often 
feel  depressed,  because  you  are  often  heart-broken  by  senseless 
criticism  and  foolish  grumbling ;  often  your  ideas  are  restrained 
by  niggardly  committees  and  parsimonious  councils.  I  ask  you 
not  to  lose  faith  in  the  greatness  of  your  profession,  in  your 
sanitary  aims  and  municipal  ideals.  If  the  average  ratepayer 
would  only  rise  to  the  level  of  the  ordinary  engineer,  through 
whose  hands  this  money  is  spent  and  invested  for  the  good  health 
of  the  community,  and  would  obtain  much  of  your  practical  good 
sense  and  ideals,  then  we  could  have  in  the  next  generation  an 
average  death-rate  of  not  more  than  10  or  12  per  thousand  every- 
where, and  we  ought  to  bring  down  the  infantile  mortality  in 
poor  streets  from  200  and  250  to  100.  All  that  is  needed  is  ■ 
money,  and  if  that  money  is  granted,  your  profession  will  en- 
deavour to  give  value  to  the  ratepayers,  and  you  will  add  to 
the  comforts,  pleasure,  and  well-being  of  the  ratepayers  whose 
guides,  philosophers,  and  friends  you  are. 

The  I^RESIDENT :  I  desire,  sir,  on  behalf  of  the  Association,  to 
thank  you  very  heartily  for  the  kind  way  in  which  you  hare 
received  us.  We  shall  always  look  on  this  as  a  record  meeting. 
It  is  only  the  second  time  we  have  been  honoured  by  the  presence 
of  the  President  of  the  Local  Government  Board,  and  it  is  the 
first  time  we  have  listened  to  such  an  address  as  we  have  had 
to-day. 

I  feel  that  in  Mr.  Burns  we  have  a  champion.  Ever  since 
the  Association  was  formed,  we  have  felt  that  in  many  ways  we 
have  not  been  fairly  treated  by  the  powers  that  be.  I  know 
Mr.  BuiTis  is  a  busy  man,  but  I  feel  sure  he  will  receive  a  deputa- 
tion from  our  Association,  and  if  we  have  any  grievances,  he  will 
put  them  right. 
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ENGINEERING   NOTES    ON    THE    PUBLIC 

WORKS  OF   A   METROPOLITAN 

BOROUGH— BATTERSEA. 

Bv  T.  W.  A.  HAYWARD,  Assoc.  M.  Inst.  C.R, 
Borough  Engineer  and  Surveyor. 


It  is  pnnKJsetl  to  deal  with  the  several  matters  contained  in 
these  notes  under  the  following  headings  : — 


1. 

Historical. 

21. 

Stables,  Lombard  Road. 

2. 

Statistical. 

22. 

Baths,  Latchmere  Road,  in- 

3. 

Industries. 

cluding  new  ladies* swim- 

4. 

Koads  and  sti-eets. 

ming  bath. 

5. 

Footpaths. 

23. 

Baths,      Battersea      Park 

6. 

Private  streets. 

Road. 

7. 

Parks  and  open  spaces. 

24. 

Artisans'      dwellings     at 

8. 

Scavenging. 

Latchmere  Estate. 

9. 

Depots. 

25. 

Artisans'      dwellings      at 

10. 

Eefuse     destiuction     and 

Town  Hall  Estate. 

disposal. 

26. 

Proposed  housing  scheme, 

11. 

Artificial  flag  making. 

Battersea  Park  Road. 

12. 

Public  lighting. 

27. 

Museum  and  baths.  Plough 

13. 

Sewers  and  sewers  cleans- 

Road. 

ing. 

28. 

Public  laundr}' and  laundry 

14. 

Combined  drainage. 

for  disinfecting  station  at 

15. 

Bridges. 

baths,  Latchmere  Road. 

16. 

Tramways    (electrification 

29. 

Public  mortuary  and  coro- 

of existing  lines). 

ner's  court. 

17. 

Water  supply. 

30. 

Disinfecting  station. 

18. 

Town  hall  and  municipal 

31. 

Temporary  shelter.  Sheep- 

buildings. 

cote  Lane. 

19. 

Libraries. 

32. 

Public  conveniences. 

20. 

Electricity  works. 

33. 

Works  department. 

Other  undertakings  owned  by  the  Council,  but  not  specially 
dealt  with,  are — 
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(1)  Cemeteries,     (a)  Battersea  Bise,  8  acres,  now  closed  fcr 
all  but  existing  graves ;  (b)  Morden,  123^  acres. 

(2)  Infant's  milk  depot  for  the  supply  of  sterilised  milL 
Average  of  400  infants  supplied  daily. 


1.  Historical. 

Battersea  is  in  many  respects  a  most  interesting  district  of 
the  Metropolis.  Originally  a  marsh-covered  area  swamped  by  the 
river  Thames  at  times  of  flood  or  high  water,  it  has  now,  owing 
to  the  energy  and  enterprise  of  the  several  governing  bodies 
who  have  from  time  to  time  had  control  of  its  municipal  affiurs. 
become  one  of  the  most  healthy  boroughs  in  London. 

From  an  historical  point  of  view  Battersea  does  not  lack 
interest,  as  there  are  records  of  its  existence  as  far  back  as  die 
time  of  King  Harold.  Most  of  the  early  history  has  been  pre- 
served in  the  form  of  Boyal  Charters  granted  by  successiTe 
sovereigns.  For  a  long  period  it  was  held  by  the  Abbot  of 
Westminster,  who  secured  it  from  King  William  I.  in  ret^ini 
for  the  redemption  of  the  crown  jewels,  which  had  been  pawned 
previous  to  his  invasion. 

Apparently  the  value  of  Battersea  was  not  considered  to  be 
very  great  in  those  days,  as  from  the  Doomsday  Book  it  is  found 
to  be  recorded  at  80/.  With  the  coming  of  the  Conqueror,  how- 
ever, it  decreased  to  30/.,  but  pending  the  Doomsday  Survey  it 
again  rose  to  about  its  original  value,  the  actual  amount  being 
751,  9s.  8d. 

The  area  at  that  time  was  considerably  more  than  at  present, 
as  it  comprised  the  hamlet  of  Penge  and  other  outlying  areas, 
including  Wandsworth,  Peckham,  and  part  of  Lambeth,  Cam- 
berwell,  Streatham,  and  Tooting. 

No  other  district  has  suffered  more  than  Battersea  from 
what  may  be  termed  **  land  grabbing,"  as  at  the  time  the  Charter 
was  held  by  the  Abbot  of  Westminster  it  comprised  6906  acres, 
but  in  after  years  much  of  it  was  encroached  upon  by  persons 
whose  title  would  seem  to  have  been  somewhat  dubious. 

About  the  time  of  the  Conqueror,  Battersea  appears  to  have 
become  attached  to  the  "  Hundred  of  Brixton,"  and  this  appar- 
ently is  the  first  record  that  can  be  found  of  municipal  govern- 
ment in  the  borough. 
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2.  Statistical. 

The  borough  is  2307  acres  in  area,  and  for  electoral  pur- 
poses is  divided  into  nine  wards.  The  population  is  estimated 
at  200,000,  and  the  rateable  value  is  1,163,119/.  The  rate  for 
the  current  half  year  is  4s.  2d.  in  the  £,  which  includes  the 
County  Council  rate.  Police  rate,  Education  rate,  Metropolitan 
Asylums  Board  rate,  Poor  rate,  and  the  General  District  rate, 
the  last-mentioned  being  only  equal  to  Is.  bd.  in  the  £.  The 
borough  is  situated  on  the  south  side  of  the  river  Thames,  and 
has  a  firontage  to  the  river  of  3^  miles. 

The  health  of  the  district  is  exceptionally  good,  as  the  death 
rate  for  the  year  ending  December  1905  was  only  14*4  per 
thousand,  as  against  17*2  per  thousand  for  the  Metropolis. 

3.  Industries. 

Battersea  has  been  described  in  the  past  (and  that  descrip- 
tion holds  good  to-day)  as  a  "  hive  of  industry,"  and,  from  the 
following  list  of  works  and  factories  in  its  midst,  it  will  readily 
be  seen  how  aptly  this  name  can  be  applied. 

The  principal  works  and  factories  are  as  follows : — 
London  &  South- Western  Eailway  Works ;  South-Eastem 
&  Chatham  Eailway  Works;  Gas,  Light  &  Coke  Company's 
Cras- Works  ;  Messrs.  Price's  Patent  Candle  Company ;  Messrs. 
Carton  Hill  &  Company's  Saccharum  Works ;  Messrs.  Morgan's 
Crucible  Company's  Plumbago  Works ;  The  Projectile  Com- 
pany ;  and  some  thirty  other  large  manufactories. 

4  EoADS  AND  Streets. 

The  total  number  of  streets  in  Battersea  is  461,  while  the 
length  when  last  recorded  was  approximately  80  miles.  The 
widest  street  is  80  ft.,  and  the  narrowest  20  ft.,  but  more  than 
90  per  cent,  o/the  whole  are  40  ft.  wide.  These  are  more  or  less 
busy  thoroughfares,  and  are  paved  approximately  as  foUoAVs : — 

Oimnite  letts 3    milei. 

Hard  wood  blocks 4)      „ 

Soft  wood  blooks I    mile. 

Blue  brioka,   with    wood   pegs    inserted   (MoDougall's 

Patent) j»5    „ 

Tired  slag  macadam 5|  miles. 

Ordinary  granite  macadam 21        ^ 

Flint  macadam       45        „ 
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The  proportion  of  ordinary  macadam  unfortunately  ranks 
rather  high,  but  the  Council  now  recognise  the  advisability  of 
paving  the  sti-eets  with  more  durable  and  economical  material 

The  average  cost  of  constnicting  roads  with  the  above-named 
materials  in  Battersea  at  the  present  time  is  as  follows  : — 

Per  SaperficUl  YarL 

Grauite  8ettti, .")  in.  by  4  in.,  specially  dreetietl,  exclu- 
sive of  foundations l(U.  (W. 

Hard  wood  blocks  (Karri),  ditto       I3$.iyd. 

Soft  wood  blocks,  ditto 9s. 

Blue  bricks,  with  wood  pegs  inserted,  McDougaH's 
patent,  ditto      10«.  (ki 

Tarred  slag  macadam,  including  preparation  of  (  from  Sg,  to  4c.  6d.  ac- 
foundations       \   cording  to  thickDe& 

Ordinary  granite  macadam        Is.  8<i 

Flint  ma(»dam Is. 


Tlie  Author  would  like  to  dii-ect  the  attention  of  the 
Members  particularly  to  the  specially  dressed  granite  setts  now 
being  used  in  Falcon  Road.  The  setts  are  carefully  squared 
and  gauged  to  height,  and  in  consequence  a  true  and  e>^n 
suiface  is  obtained,  with  narrow  joints,  which  considerably  re- 
duce the  noise,  and  lessen  the  tractive  effort.  The  setts  are  5  in. 
in  width  by  4  in.  in  depth,  and  the  covering  capacity,  being 
large,  more  than  counterbalances  the  increased  cost  of  dressing 
.  necessitated  by  the  squaring. 

Eeference  may  also  be  made  to  the  patent  "  acme-section&l " 
hard  wood  blocks,  which  are  now  being  laid  in  Battersea  Park 
Road,  and  which  have  already  been  used  with  considerable  suc- 
cess in  seveml  metropolitan  boroughs.  The  blocks  in  question 
are  made  9  in.  long,  3  in.  wide,  and  3  in.  deep,  bnilt  up  of  small 
pieces  from  1  in.  to  2  in.  in  thickness,  the  sections  being 
fastened  together  by  fillets  let  into  grooves  on  the  underside  of 
the  blocks.  By  using  the  timber  in  these  small  scantlings, 
ic  is  found  that  more  thoroughly  seasoned  wood  is  obtained  than 
is  the  case  with  the  3-in.  by  9-in.,  or  3-in.  by  6-in.  planks. 
Timber  of  small  dimensions,  as  in  the  "  acme-sectional "  block 
will  season  better  in  twelve  months  than  the  larger  sizes 
would  in  from  four  to  six  years.  The  great  difficulty  which 
has  been  experienced  in  the  past  with  regard  to  hard  wood  block 
paving  has  been  the  excessive  shrinkage  and  swelling  which 
take  place  at  the  various  changes  in  the  weather  conditions; 
and  in  order  to  reduce  these  as  much  as  possible,  the  Author  has 
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used,  and  is  using,  in  extensive  paving  works  being  carried  out 
in  the  borough,  in  connection  with  the  electrification  of  the 
tramways  (referred  to  more  particularly  hereafter),  blocks  only 
6  in.  in  length  ;  and  it  is  anticipated  that  this  will  greatly  lessen 
the  inevitable  movement  caused  by  contraction  and  expansion. 

It  is  believed  that  the  sectional  blocks  before  referred  to  will 
still  further  decrease  the  shrinkage,  and  probably  in  the  discus- 
sion which  follows  this  paper,  Members  who  have  used  these 
blocks  will  speak  as  to  their  action.  The  samples  of  this  paving 
which  the  Author  has  seen  laid  have  been  most  satisfactory. 

Battersea  has  adopted  tarred  slag  macadam  to  a  considerable 
extent,  with  a  view  to  obtaining  a  more  impervious  paving.  The 
results  obtained  after  two  years'  wear  have  been  most  satisfactory, 
both  in  streets  used  mainly  for  vehicular  traffic  and  also  in  some 
of  the  by-streets,  which  are  largely  used  as  playgrounds  by  the 
children.  In  the  latter  case  it  has  been  much  appreciated,  and 
medical  evidence  is  strongly  of  opinion  that  it  conduces  to  the 
better  health  of  the  inhabitants.  Altogether  about  5^  miles  of 
streets  have  been  paved  with  this  material,  several  of  wliich  are 
main  thoroughfares  subjected  to  omnibus  and  otlier  heavy  traffic. 
In  adopting  this  material  for  road-making,  the  principal  point 
to  bear  in  mind  is  that  the  slag  must  be  of  the  best  quality. 
All  honeycombed  or  otherwise  defective  material  must  be 
rejected.  The  mixing  with  tar  shoidd  also  be  scientifically 
carried  out,  so  as  to  ensure  the  right  amount  of  tar  only  being 
used.  Tliis  is  essential,  as  if  too  much  is  used  the  roail  will  not 
consolidate,  and  will  only  bring  discredit  upon  all  concerned. 
On  the  other  hand,  if  too  little  tar  is  used,  the  surface  becomes 
dry,  and  will  readily  break  up.  Subject  to  the  material  being 
properly  selected  and  mixed  in  tlie  right  proportions,  there  is 
no  doubt,  in  the  Author's  opinion,  that  it  will  prove  to  be  one 
of  the  best  substitutes  for  ordinary  macadam  on  our  public 
liighways.  The  cost  works  out  very  favourably  in  Ix)ndon  as 
compared  with  Guernsey  granite,  or  similar  material. 

In  side  streets  where  the  traffic  is  only  light,  3  in.  or  3J  in. 
of  material  is  ample,  and  can  be  laid  at  a  cost  of  3.s\  to  3s.  inl. 
per  superficial  yard,  whereas  on  the  more  busy  thoroughfares 
where  the  traffic  is  heavy  and  concentrated,  the  thickness  should 
be  not  less  than  3J  in.  to  4J  in.  when  roUed,  in  which  ease  the 
cost  would  be  from  3s.  6d.  to  4s.  6d.  per  superficial  yard. 
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5.  Footpaths. 

The  footpaths  in  the  borough,  with  the  exception  of  thoae 
in  main  streets,  had  been  aUowed,  during  the  existence  of  the 
late  vestry,  to  get  into  very  bad  condition.  They  were  mostlT 
paved  with  tar-paving  made  from  the  clinker  refuse  obtamed 
from  the  destructor,  and  it  was  not  until  the  year  1902  that  tlie 
Borough  Council  took  the  matter  seriously  in  hand.  It  wis 
then  decided  to  expend  a  sum  of  50,000/.  spread  over  a  period 
of  five  years,  or  about  10,000/.  per  annum,  provided  a  loan 
could  be  obtained  for  the  work,  and  this  scheme  is  now  bdiig 
carried  out. 

In  Battersea,  as  in  other  boroughs,  the  havoc  played  with 
the  carriageways  and  footways  by  the  incessant  openings  for 
gas,  water,  electric  light,  telegraph,  telephone,  and  other  pur- 
poses has  to  be  continuaUy  borne  in  mind,  and  to  give  some 
idea  as  to  what  tliis  means,  it  may  be  mentioned  that  no  less 
than  4241  openings  were  made  in  the  streets  of  Battersea  during 
the  year  ending  March  1905.  All  the  reinstatements  are  carried 
out  by  the  Council's  workmen  at  the  following  schedule  chaiges. 

After  April  1N& 

M.    A 

York  paying  (relaid)     at  per  yard  saper.  2    3 

„       (new  2*  in.  laid)     ....  „  n    9 

^        (flushed) „  4    0 

Artificial  paving  (relaid)      ,,  2    3 

^       (new  2J  in.  laid)  ^  8    0 

Wood  paying  (relaid) ^  2    6 

„  „      (new  9-in.  by  5-in.  by  8-in. 

blocks,  laid  and  grouted)  ^  15    0 

Tar  paving  (improved) ^  4    0 

Pitching  (relaid) ^  26 

Gubes  (new  4-in.  by  4-in.  by  4-in.)  „  12    0 

Pitching  (new  4-in.  by  7  in.)       . .     . .  each  0    9 

Tee  scoria  setts,  new  (laid) ,,  0    6 

Blue  bricks  (relaid)       at  per  yard  super.  2    0 

„           new  (laid) each  0    5 

Tile  paying  on  forecourts  (relaid)       . .  at  per  yard  super.  3    0 

Cement  paving  on  forecourts        ....  „  20 

Granite  macadam „  2    6 

Flint  macadam       ^  16 

Lime  concrete at  per  yud  cube  14    0 

Cement  concrete     „  18    0 

Kerb  (reset  on  lime  concrete)      . .     . .  at  per  foot  run  0    6 

„    new  (set  on  lime  concrete)  ....  „  26 

Cutting  round  boxes  (large) each  3    0 

„           „           (medium)  ....  „  2    0 

(amall)        ....  „  16 

Tarred  slag      at  per  yard  super.  9    0 
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6.  Private  Streets. 

Practically  the  whole  of  the  land  in  Battersea  available  for 
building  purposes  is  now  built  over.  It  is  only  when  any  of 
the  few  remaining  old  houses  with  large  grounds  come  into  the 
market  that  new  streets  are  laid  out.  In  such  cases,  the  Qflul 
practice  is  for  the  owner  of  the  estate  to  lay  out  the  streets, 
and  construct  the  sewer  and  surface  water  gullies,  under  the 
supervision  of  the  borough  engineer.  Upon  completion  of 
building  operations,  the  roads  are  made  up  and  taken  over 
by  the  Borough  Council  under  order  of  apportionment,  the 
estimated  cost  being  first  deposited  by  the  owners  of  the 
property. 

The  specification  for  the  formation  of  the  road  usually  adopted 
is  12  in.  of  hardcore  with  4  in.  of  metalling,  12  in.  by  8  in. 
dressed  kerb  laid  on  6  in.  of  cement  concrete,  14  in.  channels, 
composed  of  dressed  granite  setts  also  set  on  concrete,  and  2^  in. 
York  paving  for  the  footpaths.  The  minimum  widtli  allowed 
for  new  streets  is  40  ft.,  the  footpaths  being  each  8  ft.,  and  the 
carriageway  24  ft. 

The  cost  per  foot  of  frontage  for  a  40  ft.  street  is  as 
follows : — 

12  ill.  of  Imrdcore,  4  in.  tarred  ida^  macadam,  cbanneU,  kerbs 
and  York  jiavin^  ull  as  above,  including  the  adjustment 
and  renewal  of  gullies  where  ni'cesBary       '22*. 

The  like  with  granite  macadam        20f. 

The  like  witli  tlint  macadam      18<.  6d. 

Battteraea  has  been  alive  to  the  importance  of  wide  thorough- 
fares, and  during'  the  past  twenty-five  years  a  sum  of  abont 
100,000/.  has  been  expended  in  street  and  bridge  improvement 
works.  This  does  not  include  the  improvements  carried  out  in 
conjunction  with  the  London  County  Council,  and  to  which 
that  body  has  contributed.  The  cost  of  the  latter  improvements 
has  amouiit(Ml  to  an  additional  sum  of  135,000/. 
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7.  Parks  and  Open  Spaces. 

Battersea  is  well  supplied  with  parks  and  open  spaces, 
which  no  doubt  partly  account  for  the  very  low  death  rate 
before  referred  to.  The  chief  of  these  is  Battersea  Park,  abutting 
upon  the  river  Thames  and  comprising  some  200  acres.  It  is 
laid  out  partly  as  a  recreation  ground  and  partly  as  an  artificial 
lake  for  boating. 

Wandsworth  and  Glapham  Commons,  200  acres  of  which 
are  in  Battersea,  have  also  been  greatly  improved  during  recent 
years,  accommodation  being  provided  for  cricket,  football,  etc., 
as  in  Battersea  Park. 

In  addition  to  these,  the  Borough  Council  maintain  a 
recreation  ground  at  Christ  Church  Gardens,  also  a  small 
recreation  ground  in  Vicarage  Boad,  formed  partly  by  reclaiming 
waste  land  from  the  foreshore  of  the  river  Thames,  and  partly 
in  connection  with  an  important  street  widening  in  that  district. 
At  the  present  time  the  Council  are  laying  out  a  recreation 
ground  on  the  northern  portion  of  their  housing  estate  in  the 
Latchmere  district.  This  work  is  being  done  partly  by  help 
received  from  the  Central  (Unemployed)  Body  of  London  and 
partly  by  loan.  Trees  have  been  planted  in  the  streets  of 
Battersea  to  the  number  of  2170. 


8.   SCAVENOING. 

For  the  purpose  of  street  cleansing,  the  borough  is  divided 
into  five  districts,  each  in  charge  of  a  separate  road  inspector 
working  under  the  direction  of  the  highways  superintendent, 
who  in  turn  is  responsible  to  the  borough  engineer.  Each 
inspector  has  an  average  of  thirty-eight  men,  including  the  care- 
takers at  depots,  the  men  in  charge  of  the  wharves,  messengers, 
etc.  No  men  are  employed  on  the  highways  under  the  age  of 
forty  years,  the  average  age  of  the  men  at  the  present  time  being 
fifty-four  years. 

All  the  wood  and  impervious  pavements  are  washed  not  less 
than  three  times  a  week,  except  during  frosty  weather.  The 
mud  taken  from  the  streets  (and  it  can  be  readily  understood 
that  this  is  no  small  quantity  owing  to  the  large  proportion  of 
ordinary  macadam  roads)  is  disposed  of  principally  by  barge, 
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although  a  small  quantity  is  sent  away  by  rail  during  the  dry 
weather.  Unfortunately  the  Council  have  been  unable  to 
obtain  a  shoot  within  the  district,  the  nearest  one  being  about 
two  miles  distant  from  the  southern  portion  of  the  borough.  A 
large  amount  of  mud  or  slop  arises  from  the  macadam  roads,  and 
it  is  somewhat  difficult  at  times  to  know  how  to  cope  with  it,  a8 
a  sufficient  number  of  barges  cannot  always  be  obtained.  The 
cost  of  disposing  of  the  refuse  after  being  placed  in  the  baige  is 
2s.  lOd,  per  load,  and  in  consequence  it  is  a  difficult  matter 
to  keep  the  cost  of  scavenging  at  a  low  figure.  Hence  the 
advantage  of  impervious  pavements. 

It  may  be  of  interest  to  the  Members  to  know  that,  &om 
observations  the  Author  has  made,  the  amount  of  slop  derived 
from  tarred  macadam  roads  is  considerably  less  than  half  the 
amount  taken  from  ordinary  macadam  roads. 

Experiments  have  been  tried  with  regard  to  placing  indi- 
vidual men  in  charge  of  small  districts,  but  as  this  interferes 
very  considerably  with  the  quick  cleansing  of  the  main  roads  it 
has  not  been  largely  adopted. 

The  men  of  the  highways  cleansing  staff  also  carry  out  the 
whole  of  the  i-epairs  to  the  macadamised  roads,  including  the 
tarred  slag  macadam.  Two  (nominally)  10-ton  steam  rollers, 
with  a  scarifier,  and  also  a  6-ton  roller  are  kept  continually  in 
use  upon  the  work. 

9.  Depots. 

The  Council  have  always  felt  the  want  of  one  central  depot, 
but  owing  to  the  excessive  price  of  land  this  could  not  be  ob- 
tained, and  recourse  has  had  to  be  made  to  obtaining  it  as  and 
when  occasion  arose. 

The  result  has  been  that  the  Council  0¥ni  more  than  four 
teen  depots  in  various  parts  of  the  borough,  some  of  which  will 
be  described,  and  the  purpose  for  which  they  are  used  refared 
to,  later  in  the  paper.  Tlie  remainder  are  allotted  to  the  work 
of  the  highways  for  the  storage  of  material  to  be  used  for  repair 
purposes,  for  the  housing  of  carts,  vans,  tools,  plant,  disinfectants, 
and  all  incidental  appliances,  and  as  depots  from  which  the  men 
start  work. 
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10.  Ebfusb  Destruction  and  Disposal  Depot, 
Culvert  Road. 

At  the  present  time  60,000  tons  of  house  and  trade  refuse 
are  being  collected  in  Battersea  per  annum.  Of  this  about  one- 
third,  which  includes  garbage  and  trade  refuse,  is  burnt  in  the 
destructor,  the  remaining  two-thirds  being  sent  away  by  barge. 
The  destructor,  which  is  of  an  early  type,  was  erected  some 
twenty  years  ago  by  Messrs.  Manlove,  Alliott  &  Co.,  of 
Nottingham,  and  is  without  forced  draught.  The  destructor 
oonsists  of  twelve  ceUs  constructed  back  to  back,  with  one 
common  flue  midway  between  the  two  rows  of  cells,  and, 
although  it  is  now  out  of  date,  it  has  done  good  work  in  the 
past.  The  Council  have  the  question  of  the  erection  of  an  up- 
to-date  destructor  now  under  consideration. 

The  price  per  ton  for  barging  away  refuse  under  the  present 
contract  is  less  than  the  cost  of  burning,  and  were  it  not  for  the 
insanitary  method  of  dealing  with  the  refuse  in  sending  it  away 
into  other  districts,  and  also  the  uncertainty  as  to  the  price  for 
future  disposal,  it  would,  perhaps,  be  advisable  to  adhere  to  this 
method. 

The  question  of  how  often  the  refuse  should  be  collected  is  a 
very  wide  ona  In  Battersea  endeavour  has  been  made  to  meet 
the  wishes  of  the  whole  community,  and  in  some  cases  the 
collection  is  made  daily,  except  Sundays,  in  some  three  times,  and 
in  others  once  a  week,  according  to  requirements.  It  has  been 
found  that,  where  a  general  collection  has  been  made  more  often 
than  once  a  week,  the  occupants  of  the  houses  will  not  trouble 
to  open  the  doors  to  let  the  dustmen  through,  and  in  the  past 
a  considerable  amount  of  time  and  money  has  been  lost  in  this 
way.  The  house  scavenging  arrangements  are  directed  by  the 
superintendent  of  highways,  whoisalso  the  dusting  manager.  The 
work  is  arranged  in  districts,  nine  gangs  being  employed,  each 
consisting  of  six  men  and  four  single-horsed  vans.  It  is  usual 
to  commence  on  the  outskirts  of  the  borough,  working  towards 
the  destructor  and  the  wharves,  the  men  having  regular  rounds  ; 
and  each  gang  is  expected  to  collect  between  30  to  40  cubic 
yards  per  day,  which  would  work  out  at  appproximately  Is.  3d. 
per  cubic  yard  for  collection.  Many  of  the  houses  have  small 
forecourts  or  front  gardens,  and  the  occupiers  usually  put  the 
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bins  out  ready,  when  it  is  quickly  picked  up,  shot  into  the  van, 
the  bins  sprinkled  with  carbolic  powder  and  returned  to  their 
standing  places.  In  the  case  of  the  bin  not  being  placed  outside 
the  men  go  through  the  house,  fetch,  and  return  the  bin,  but  m 
no  case  do  they  go  either  upstairs  or  down.  Of  course,  if  the 
bins  were  placed  outside  in  all  cases,  it  Would  very  much  lesseo 
the  cost  of  collection. 

11.  Artificial  Flag  Making. 

A  large  quantity  of  artificial  paving  has  been  made  by  the 
works  department  from  destructor  clinker.  This  was  at  first 
made  by  hand  in  moulds,  but  the  result  was  not  satisfactory 
owing  to  the  fact  that  the  clinker  from  the  destructor  was  not  of 
the  best,  and  that  consequently  a  large  amount  of  moisture  was 
absorbed.  The  Council  in  1904  purchased  and  erected  one 
of  Messrs.  Musker's  (Liverpool)  three-mould  hydraulic  flag- 
making  machines,  and  have  since  made  the  stones  by  machinery. 
The  press  is  provided  with  three  sets  of  moulds  and  dies  to 
make  slabs,  3  ft.  by  2  ft.,  2  ft.  by  2  ft.  6  in.,  and  2  ft.  by  2  ft. 
The  machine  works  at  a  pressure  of  2000  lb.  to  the  square 
inch,  and  exerts  a  pressure  of  500  tons  on  the  slabs.  The 
pumps,  which  are  of  the  three-throw  belt-driven  type,  are 
fed  from  a  tank  to  which  the  waste  water  returns,  and  conse- 
quently only  a  small  supply  is  required  to  provide  for  leakages. 
No  accumulator  is  used,  the  water  being  pumped  direct  into  the 
cylinder.  The  total  cost  of  the  plant  was  about  1800/.  Since 
its  erection  the  machine  has  been  in  constant  use,  and  at  times 
worked  by  two  shifts  of  men ;  at  present,  a  ganger  and  thirteen 
men  are  engaged  in  working  the  machine,  and  these  turn  oat 
about  600  yards  per  week. 

The  material  used  for  the  base  of  the  slabs  is  composed  of 
crushed  clinker  from  the  destructor  and  Portland  cement  in  the 
proportion  of  three  to  one,  about  If  in.  thick,  and  the  &ce  is 
composed  of  |-in.  granite  grit  and  Portland  cement  in  equal 
proportions.  Several  kinds  of  granite  grit  have  been  tried  for 
this  purpose,  and  experience  has  decided  in  favour  of  Norwi^gian 
washed  grit  not  exceeding  ^  in.  in  size. 

The  cost  of  making  the  slabs  and  stacking  complete  indud- 
ing  all  charges  is  less  than  2«.  per  yard.  64,000  yards  of 
machine-made  slabs  have  been  made  and  laid  in  the  boroogh 
during  the  past  two  or  three  years. 
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12.  Public  Lighting. 

The  highways  are  lighted  by  about  2500  lamps,  the  main 
streets  by  electricity  supplied  from  the  Council's  electricity 
works,  and  the  side  streets  by  gas  from  the  respective  gas 
'Companies.  Of  the  2500  lights,  259  are  electric  arc  lamps  (large 
size)  for  which  the  electricity  department  charge  18/.  per 
annum,  and  22  electric  arc  lamps  (small  size)  for  which  the 
•charge  is  10/.  per  annum.  Recently,  213  gas  lamps  in  one  part 
of  the  borough  have  been  adapted  for  Nernst  electric  lamps,  the 
•cost  of  lighting  the  latter  being  6/.  per  annum  each. 

Of  the  gas  lamps,  926  are  incandescent,  which  the  companies 
light  and  maintain  at  a  cost  of  3/.  3^.  9d,  each.  The  remainder, 
which  the  Council  anticipate  replacing  in  the  near  future  with 
-electric  lamps,  are  of  the  flat-flame  type,  the  charge  for  which  ia 
3/.  Os.  8d.  per  annum. 


13.  Sewers  and  Sewers  Clea^nsing. 

There  are  about  73  miles  of  local  sewers,  varying  in  size  from 
^-in,  stoneware  pipes  to  3  ft.  9  in.  by  2  ft.  6  in.  brick  sewers, 
the  gradient  ranging  from  1  in  10  to  1  in  1500.  The  majority 
of  the  brick  sewers  were  constructed  from  thirty  to  forty  years 
4igo,  in  many  cases  very  indifferently;  these  have  been  gradually 
overhauled,  and  all  new  sewers  are  now  laid  on  more  scientific 
lines ;  both  pipe  and  brick  sewers  are  surrounded  with  6  in.  of 
Portland  cement  concrete. 

The  whole  of  the  sewage  of  the  borough  is  discharged  into 
the  main  sewers  vested  in  the  London  County  Council,  which 
traverse  the  borough  in  several  directions.  These  intercepting 
sewers  are  all  constructed  of  brick,  and  vary  in  size  irom  4  ft. 
•6  in.  by  3  ft.  to  9  ft.  by  6  ft.,  with  gradients  of  fi-om  1  in  140  to 
1  in  1800,  the  total  length  being  about  9  miles. 

The  chief  of  these  is  the  "  low  level  sewer"  passing  through 
York  Boad,  Battersea  Park  Eoad,  and  Nine  Elms  Lane,  which 
in  the  past  has  been  the  primary  cause  of  the  low-lying  parts  of 
the  borough  being  flooded  on  occasions  of  heavy  rains.  This 
sewer  (which  ia  only  5  ft  in  diameter),  receives  the  sewage  also 
-of  a  large  district  to  the  west  of  Battersea,  and  on  the  occasion 
of  storms  occurring  at  a  time  when  the  tide  in  the  adjoining 
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river  is  high,  receives  no  relief  until  it  reaches  the  HeathwaU 
pumping  station  at  the  eastern  end  of  the  borough. 

A  storm-water  relief  sewer  is  now  being  constmcted  fipom 
South  Street  Wandsworth  to  Creek  Street  Battersea,  a  distance 
of  1^  miles,  and  a  new  pumping  station  is  to  be  erected  which 
will  raise  and  discharge  the  storm  water  into  the  river  near  the 
latter  point.  The  sewer  throughout  is  6  ft.  in  diameter,  and  is 
being  constructed  partly  in  open  cutting  and  partly  in  tunnel. 
The  invert  is  of  blue  brick,  the  remainder  being  of  9  in.  gault 
wire  cut  bricks  surrounded  with  6  in.  of  Portland  cement 
concrete  of  square  section.  W  here  formed  in  tunnel  the  brick- 
work is  1  ft.  IJ  in.,  and  has  an  average  of  6  in.  of  brick  packing 
on  the  top  segment. 

In  Battersea  there  is  a  total  length  of  3557  ft.,  of  whidi 
1730  ft.  are  in  tunnel  and  1827  ft.  in  open  cutting,  the  depth 
varying  from  18  ft.  to  66  ft.,  with  a  gradient  of  1  in  564.  Tlie 
subsoil  in  the  part  of  open  cutting  was  gravel,  and  in  the  tunnd 
clay.  A  large  quantity  of  water  was  met  with  in  the  gravel 
wlncli  necessitated  a  considerable  amount  of  pumping. 

Falcon  Pumping  Station. — The  new  relief  sewer  will  dischaige 
into  the  pumping  station,  before  referred  to,  which  is  being 
erected  at  Creek  Street  on  the  site  of  one  formerly  existing,  but 
which  was  dispensed  with  several  years  ago  when  the  HeathwaU 
station  was  erected. 

The  new  station  is  106  ft.  long  by  51  ft.  wide,  and  the 
foundations  are  carried  to  a  depth  of  15  ft.  below  O.D. 

Tlie  work  below  ground  level  consists  of  a  sump-pit,  about 
28  ft.  deep,  formed  of  Portland  cement  concrete,  7  to  1,  through 
which  a  7  ft.  diameter  sewer  is  carried  with  six  outlets  2  ft.  3  in. 
in  diameter,  to  wliich  the  pump  suction  will  be  fitted.  The 
invert  of  the  sewer  is  at  minus  10*25,  and  practically  forms  the 
pump-well. 

This  station  will  receive  the  storm  water  from  three  separate 
sewers,  viz. :  the  low  level  sewer  in  York  Boad,  4  ft.  7  in.  barrel ; 
the  Falcon  Brook  sewer,  4  ft.  by  2  ft.  8  in.,  which  runs  at  the 
back  of  the  houses  in  Ingrave  Street ;  and  the  new  6  ft.  banel 
sewer  forming  part  of  the  new  relief  sewer. 

The  sewage  falling  over  weirs  to  an  invert  level  of  minus 
10 '25,  will  accumulate  in  the  above-mentioned  7  ft.  diameter 
sewer,  and  will  be  raised  and  discharged  into  the  Battersea 
Creek  through  an  existing  outlet  at  all  times  of  the  tide. 
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The  first  instalment  of  three  27  in.  centrifugal  pumps, 
(supplied  by  Messrs.  Mather  and  Piatt,  Limited),  each  capable  of 
discharging  13,333  gallons  per  minute  to  a  height  of  16  ft.  6  in., 
will  be  driven  by  three  gas  engines  of  the  enclosed  vertical  type, 
with  three  inverted  cylinders,  17  in.  diameter  by  20  in.  stroke, 
175  brake  horse-power,  at  185  revolutions,  the  contract  for  which 
IB  placed  with  the  Campbell  Gas  Engine  Company. 

In  consequence  of  many  of  the  local  sewers  having  such 
slight  gradients,  the  expense  of  cleansing  is  somewhat  heavy. 
A  gang  of  twelve  sewer  flushers  is  continually  employed  by 
the  Council ;  the  cost  of  this  work  last  year  amounted  to  1486/. 

14.  Combined  Drainage. 

In  Battersea  there  are  many  instances  where  originally 
"  premises  within  the  same  curtilage  "  are  now  premises  not  in 
the  same  curtilage.  Let  us  suppose,  for  instance,  that  a  large 
house  and  garden  was  many  years  after  its  erection  divided  and 
made  into  two  or  more  separate  properties.  For  this  purpose 
no  alteration  in  the  drainage  was  necessary.  There  are  many 
such  cases  in  the  borough,  and  the  mere  fact  of  the  property 
being  so  divided  has  resulted  in  what  was  originally  a  drain  for 
which  the  owner  was  responsible,  becoming  a  sewer  for  which 
the  sanitary  authority  is  responsible.  The  total  cost  to  Battersea 
during  the  last  nine  years  of  reconstructing  drains  which  have 
become  sewers  has  amounted  to  nearly  20,000/.,  and  the  liability 
of  maintaining  these  sewers  still  continues. 

The  London  County  Council  have  on  several  occasions 
endeavoured  to  obtain  Parliamentary  powers  to  deal  with  this 
unjust  state  of  affairs,  and  some  time  ago  Battersea,  in  conjunc- 
tion with  other  Metropolitan  Borough  Councils,  appointed  a 
deputation  to  wait  upon  the  President  of  the  Local  Government 
B<^BLrd,  but  up  to  the  present  the  desired  relief  has  not  been 
obtained. 

15.  Bridges. 

Battersea  is  so  intersected  with  railways  that  it  has  been 
necessary  to  construct  a  large  number  of  bridges  both  over  and 
under  such  railways.  These  bridges  were  originally  narrow 
brick  arches,  which  have  now  nearly  all  been  reconstructed, 
widened  and  converted  into  steel  girder  bridges.     This  has  in- 
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variably  been  accomplished  by  imposing  the  condition  when  the 
railway  companies  have  promoted  Parliamentary  Bills  for  widen- 
ing their  lines,  etc.  A  notable  case  is  the  bridge  passing  ofer 
Falcon  Boad,  where  originally  a  brick  arch  existed.  It  is  mm 
a  steel  girder  bridge  of  fine  proportions,  having  a  span  of  40  £Bet 
and  a  width  of  260  feet,  and  carries  the  main  and  branch  lines  of 
the  London  and  South  Western  Bailway,  the  London,  Brighton, 
and  South  Coast  Eailway,  the  West  London  Extension  Bailway, 
and  one  or  two  smaller  lines.  This  is  believed  to  be  the  widest 
bridge,  and  to  carry  more  trains  than  any  other  railway  bridge 
in  the  country;  over  2000  trains  daily  passing  over  it  The 
abutments  of  all  the  bridges  are  lined  with  white  glazed  bricks, 
and  the  Borough  Council  keep  these  clean,  receiving  an  annntl 
payment  from  the  railway  companies  towards  the  cost. 

The  latest  railway  bridge  in  Battersea  is  one  constructed  over 
the  new  subway  recently  formed  to  open  up  a  small  cohmj 
known  as  the  Latchmere  Grove  Estate.  This  estate  consists  of 
a  large  number  of  small  houses  entirely  surrounded  by  railways, 
and  until  this  new  subway  was  formed  there  was  only  one 
means  of  access.  The  subway  consists  of  a  thoroughfare,  350  feet 
long  and  20  feet  wide  ;  it  is  crossed  by  two  steel  girder  bridges, 
36  feet  in  width ;  the  abutments  being,  as  in  all  other  cases, 
lined  with  glazed  bricks. 

16.  Tramways. 

The  great  undertaking  of  electrifying  the  tramways  south  of 
the  Thames  by  the  London  County  Council  was  commenced  in 
1900,  and  up  to  date  over  40  miles  of  route  have  been  converted. 
The  Battersea  lines  were  left  undisturbed  until  last  year,  when 
negotiations  were  advanced  sufficiently  to  permit  contracts  to  be 
concluded  for  the  conversion  of  the  Westminster  and  Wands- 
worth tramways.  The  total  extent  of  lines  comprised  in  this 
scheme  is  slightly  over  6  route  miles,  of  which  considerably 
more  than  half  are  situated  in  the  borough  of  BattersecL 

The  route  of  the  lines  in  Battersea  extends  from  a  point  in 
Nine  Elms  Lane  near  Wandsworth  Bead  via  Battersea  Park 
Eoad,  to  a  point  in  York  Road  near  Usk  Eoad,  and  fix)m  Batter- 
sea Park  Eoad  via  Falcon  Eoad  to  Lavender  Hill.  For  a  great 
portion  of  the  route  the  original  roadway  was  so  narrow  that  the 
old  horse  tramways  were  constructed  very  largely  of  single  line 
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yntii  passing  places  at  more  or  less  infrequent  intervals.  Very 
•considerable  expenditure  has  been  entailed  in  acquiring  and 
netting  back  properties  and  altering  pipes  in  these  narrow  parts; 
and  when  all  the  widenings  are  completed,  the  only  piece  of 
.inngle  line  in  Battersea  will  be  a  short  section  of  about  60  yards 
in  York  Bead  opposite  the  Battersea  Empire  music-hall. 

The  most  difficult  portion  to  deal  wi£h  in  respect  of  widen- 
ings for  tramways  has  been  in  Nine  Elms  Lane.  A  considerable 
section  of  this  road  had  a  carriageway  under  30  ft.  in  width, 
-whereas  when  the  improvement  has  been  completed  the  least 
width  will  be  33  ft.,  and  this  only  for  a  short  distance.  The 
•operations  in  effecting  this  change  have  involved  pulling  down 
^and  rebuilding  various  warehouses  and  other  buildings,  the 
setting  back  of  long  lengths  of  boundary  walls  and  shifting  a 
laige  number  of  mains  from  underneath  the  tramway  area  to 
the  side  of  the  widened  roadway.  Prior  to  the  widening  the 
pipes  were  so  numerous  in  certain  parts  of  this  road  that  if 
placed  side  by  side  they  would  cover  a  greater  area  in  width 
than  the  surface  of  the  carriageway  and  footpaths.  The  altera- 
idons  have  involved  dealing  with  water-mains  of  15  in.,  20  in. 
4Uid  30  in.  diameter,  and  gas  mains  of  24  in.  and  36  in.  dia- 
meter. 

In  Battersea  Park  Bottd  and  York  Bead  also,  the  pipe 
alterations  have  been  very  extensive,  the  principal  items  being 
the  laying  of  a  new  36-in.  water-main  on  the  north  side  of  the 
roadway.  Where  the  old  main  lay  near  the  edge  of  the 
tramway  it  was  moved  into  a  new  position  in  the  road  breast, 
but  where  it  was  well  underueath  the  tramway  a  new  main  was 
laid  and  the  old  main  Ufted,  while  the  tramway  reconstruction 
works  were  proceeding. 

In  no  other  part  of  London  have  the  obstructions  been  so 
numerous,  and  it  is  expected  when  the  works  are  completed  that 
over  30,000/.  will  have  been  expended  in  removing  obstructions 
for  the  6  miles  of  route. 

The  tramway  construction  proper  is  modelled  largely  on  the 
original  form  adopted  for  the  Tooting  lines,  the  principal  differ- 
•ence  being  that  yokes  with  extended  arms  are  used  to  anchor 
•down  the  track  rails,  and  that  the  slot  is  1  in.  wide  instead  of  }  in. 

The  construction  of  conduit  lines  has  been  illustrated  so 
folly  in  the  technical  papers  that  an  extensive  description  is 
not  necessary,  but  the  following  brief  description  may  explain 
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the  leading  features  to  those  who  are  not  acquainted  with  this 
system  of  tramway  construction. 

Tlie  principal  feature  is  the  conduit,  placed  in  the  centre  of 
each  track,  in  which  are  installed  two  h--shaped  conductors  for 
the  purpose  of  supplying  current  to  the  car  motors.  Both  con- 
ductors are  suspended  in  the  conduit  from  porcelain  insulator*, 
fixed  to  the  bottom  flange  of  the  rails  forming  the  slot,  throng 
which  the  plough  or  collector  suspended  from  the  car  truck 
hangs  for  collecting  current  from  the  bars.  Comparing  with 
the  overhead  system,  one  bar  takes  the  place  of  the  overhead 
wire  and  the  other  bar  takes  the  place  of  the  bonded  track  raik 
forming  the  return  to  the  station.  In  the  conduit  system  the 
track  rails  form  no  part  of  the  electrical  circuit,  and  the  polarity 
of  the  bars  can  be  reversed,  so  that  any  fault  appearing  can  be 
thrown  at  a  moment's  notice  on  the  return  bar,  where  the  effect 
of  the  fault  will  be  almost  negligible. 

The  line  is  divided  into  complete  half-mile  electrical  sections, 
fed  separately  by  means  of  cables  from  the  various  sub-stations. 
These  cables  are  drawn  through  ducts  laid  for  the  most  part 
underneath  the  footpath,  and  at  each  break  of  section  a  pillar  is 
.  placed  on  the  footpath  with  suitable  switches  and  other  appa- 
ratus  for  cutting  out  and  otherwise  controlling  the  electrical  dis- 
.  tribution  to  the  lines.  The  running  or  track  rails  are  of  British 
Standard  section,  weighing  104  lb.  per  yard,  the  slot-rails  63  lb. 
per  yard,  and  the  conductor  rails  23  lb.  per  yard.  The  section 
of  the  conductor  bar  is  2^  sq.  in.,  and  the  tests  show  that  the 
soft  metal  in  the  bars  give  a  conductivity  equal  to  one-sixdi  of 
pure  copper. 

The  drainage  of  the  conduits  is  fully  provided  for  by  large 
surnps  placed  at  intervals  of  40  yards,  and  all  the  sump  connec- 
tions are  trapped  from  the  sewer. 

A  solid  9  in.  concrete  bed  has  been  laid  for  a  foundation  to 
thii  paving,  and  the  track  rails  are  securely  anchored  to  this 
concrete  bed  every  7  ft.  6  in.  The  paving  in  the  tramway 
tracks  consists  for  the  greater  part  of  6  in.  by  3  in.  granite  setts. 
Opposite  churches  wood  paving  has  been  laid. 

Concurrently  with  the  tramway  reconstruction  proper,  the 
breasts  of  the  roadway  throughout  the  whole  of  the  borough  of 
Battersea  wUl  be  paved  with  "Karri"  hard  wood  blocks,  or 
special  dressed  Norwegian  granite  setts  laid  on  a  9-in.  concrete 
bed. 
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17.  Water  Supply. 

It  may  be  very  interesting  to  some  to  know  that  the 
Battersea  Borough  Council  have  been  enterprising  in  this  respect. 
It  was  found  that  the  cost  of  water  for  baths  and  other  purposes 
was  so  excessive  that  the  Council  decided  to  attempt  to  obtain 
a  supply  of  its  own. 

Four  artesian  wells  were  sunk  on  the  site  of  the  Latchmere 
baths  to  a  depth  of  about  520  ft.,  and  two  of  similar  depth  at 
Nine  Elms  baths,  and  one  at  the  electric  generating  station. 

The  boreholes  are  liued  to  a  depth  of  360  ft.  with  mild  steel 
casing  tubes  10  in.  in  diameter  by  yV  ^^-  thick  screwed  at 
joints  and  fitted  with  steel  barrel  sockets,  extending  15  ft.  into 
the  chalk,  the  remsdning  depth  being  an  open  bore-hole  10  in. 
in  diameter  to  a  total  depth  of  517  ft.  Outer  protecting  tubes 
14  in.  in  diameter  and  i  in.  thick,  are  fixed  for  the  first  40  ft. 
to  prevent  all  surface  or  impure  water  from  obtaining  access  to 
the  wells. 

The  pumping  plants  consist  of  artesian  well  engines  having 
11  in.  steam  cylinder  and  36  in.  stroke,  fitted  with  steam  adjust- 
ment valves  and  differential  plungers  for  forcing  water  on  the 
down  stroke,  and  also  copper  air  chambers  and  non-return  valves. 

The  rising  msdns  are  composed  of  mild  steel  tubes  lap- 
welded  longitudinally  200  ft.  in  depth,  7  in.  internal  diameter 
by  i  in.  thick,  screwed  at  joints. 

The  pumps  are  of  the  deep  well  lift  and  force  type,  the 
internal  diameter  of  the  barrel  being  6f  in.  and  suitable  for  a 
working  stroke  of  36  in. 

The  suction  pipes  consist  of  20  ft.  of  steel  tubes  6  in.  in 
diameter  provided  with  strainers  at  the  bottom  ends. 

The  pump  rods  are  of  pitch  pine  3^  in.  in  diameter  joined  by 
means  of  fishplates  and  bolts,  kept  central  in  the  main  by  hard 
wood  guides.  The  rods  are  fitted  with  forged  connections  at 
bottom  ends  for  attaching  to  pump  buckets. 

The  pumps  deliver  into  tanks,  and  are  capable  of  lifting 
10,000  gallons  of  water  each  per  hour,  so  that,  if  needs  be, 
60,000  gallons  per  hour  can  be  pumped. 

A  tank  is  provided  at  each  establishment  for  storage  pur- 
poses, and  in  order  to  more  rapidly  fill  the  swimming-baths. 
These  consist  of  circular  steel  tanks  40  ft.  in  diameter  and  30  ft. 
deep,  made  of  Siemens-Martin  steel ;  the  bottom  plates  are  ^  in. 
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thick,  the  first,  second  and  third  tiers  of  plates  -^  in.  thick,  ud 
the  fourth,  fifbh  and  sixth  tiers  i  inch  thick. 

An  additional  high  level  tank  is  provided  to  supply  die 
Latchmere  estate,  so  as  to  obtain  sufficient  head  to  ddim 
water  to  the  first  floor  tenements. 

The  borings  were  executed  and  the  pumping  plant  supplied 
by  Messrs.  A.  C.  Potter  and  Co.,  of  Lant  Street,  Borough,  and 
have  given  every  satisfaction.  The  greatest  quantity  of  witer 
pumped  in  any  one  day  since  the  wells  have  been  in  operitiaD 
is  400,000  gallons,  but  considerably  more  could  be  obtaiofld, 
particularly  at  Nine  Elms,  where  the  supply  appears  maX 
prolific,  the  level  of  the  water  in  the  boreholes  never  having 
been  lowered. 

The  supplies  are  used  for  the  swimming-baths,  slipper-bathe; 
public  wash-houses,  street  watering,  and  the  artisans'  dwdiii^ 
on  the  Latchmere  estate.  The  cost  works  out  at  id.  per  thousand 
gallons,  but  it  should  be  pointed  out  that  steam  is  alreadj 
generated  on  the  premises,  and  only  a  proportion  of  this  is 
charged  to  the  pumping  accoimt. 


Constructional  Works — Public  Buildings. 
18.    Town  Hall  and  Municipal  Buildings. 

These  were  originally  designed  by  Mr.  E.  W.  Mountfoid, 
F.E.I.B.A.,  and  were  built  by  Mr.  W.  Wallis,  the  foundation 
stone  being  laid  on  November  15,  1893,  by  the  Bight  Hon.  The 
Earl  of  Eosebery,  K.G. 

The  buildings  have  a  frontage  of  110  ft.  to  Lavender  Hill 
and  a  return  frontage  to  Town  Hall  Eoad  of  293  ft.  The  prin- 
cipal entrance  to  the  municipal  buildings  is  from  Lavender 
Hill  by  means  of  a  semicircular  portico,  which  gives  access  to  a 
large  vestibule  at  the  end  of  which  is  the  main  staircase,  giving 
access  to  the  Council  chamber  and  committee  rooms  on  the  first 
floor. 

The  Council  chamber  is  situated  on  the  first  floor  and 
measures  55  ft.  by  35  ft.  by  25  ft.  in  height  The  whole  of  the 
fittings  are  in  oak,  and  a  panelled  dado  is  carried  round  the 
walls,  the  ceiling  being  framed  in  circular  panels  of  fibrona 
plaster.  The  grand  committee  room  and  members'  library  are 
on  either  side  of  the  Council  chamber. 
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Some  years  after  the  buildings  were  opened  it  was  found 
that  the  office  accommodation  provided  for  the  Town  Clerk  waa 
inanfficient,  and,  in  order  to  remedy  this,  plans  were  prepared 
by  the  borough  surveyor  for  an  extension,  including  an  addi- 
tional committee  room.  This  was  accomplished  by  adding 
another  story  to  the  existing  offices  on  the  west  side  of  the 
buildings,  the  whole  of  the  work  being  carried  out  by  the 
Conncil'B  works  department. 

The  principal  entrance  to  the  Town  Hall  is  in  Town  Hall 
Boad.  The  grand  hall  measures  117  ft.  by  56  ft.  by  40  fb.  high, 
and  provides  accommodation  for  about  1200  people.  Under- 
neath the  grand  hall  is  the  lower  hall,  capable  of  accommodating 
about  400  people. 

Other  additions  made  during  recent  years  imder  the  super* 
vision  of  the  borough  surveyor  include  banqueting  hall,  cloak 
rooms,  retiring  rooms,  lavatories,  etc. 

The  Council  felt  that  the  Town  Hall  was  incomplete  without 
an  organ,  and  the  borough  surveyor  was  instructed  to  prepare 
plans  showing  the  best  means  of  providing  accommodation  for 
an  organ,  which  was  erected  at  a  cost  of  approximately  3,000/ 
The  necessary  structural  alterations  were  carried  out  and  the- 
oak  case  executed  entirely  by  the  works  department. 

The  style  of  the  Town  Hall  and  municipal  buildings  is 
BenaiBsance,  and  the  facings  are  of  red  Suffolk  brick  relieved 
with  Bath  stone,  the  roofs  being  covered  with  Westmoreland 
slates. 

The  cost  of  the  buildings,  including  the  recent  alterations,, 
new  organ,  etc.,  totals  45,000/. 

19.   LiBBABIES. 

The  borough  possesses  three  libraries,  the  central  library. 
Lavender  Hill,  in  close  proximity  to  the  Town  Hall,  and 
branches  at  LurUne  Gardens  and  Lammas  Hall,  Bridge  Bottd 
West. 

The  central  library  consists  of  a  large  news  room  on  the 
ground  floor,  36  ft  by  26  ft.,  reading  room,  32  ft.  by  26  ft.,  and 
lending  library,  58  ft.  by  52  fb.,  to  which  is  attached  the 
librarian's  office,  26  ft  by  14  fb. 

On  the  first  floor  is  the  reference  library,  52  ft  6  in.  by  34  ft., 
and  magazine  room,  37  ft.  by  30  ft.     The  remaining  portion  of 
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the  first  floor,  together  with  the  rooms  above,  is  occupied  by  the 
librarian  as  his  residence. 

In  the  basement  are  the  book  store  and  the  necessary  store 
rooms  and  heating  chamber. 

Several  alterations  and  extensions  have  been  made  from 
time  to  time,  including  an  extension  of  the  lending  library  with 
caretaker's  apartments  above,  conversion  of  the  book  stores  on 
the  first  and  second  floor  into  a  magazine  room  by  removing  the 
floor  between  the  two,  constructing  a  gallery  round  the  upper 
portion  with  shelving  for  books  and  forming  lantern  light  above, 
also  the  erection  of  a  children's  reading-room  on  land  at  the  rear. 

In  all  cases  the  work  was  carried  out  by  the  works  depart- 
ment to  the  design  of  the  borough  engineer,  the  cost  of  the  work 
amounting  to  approximately  3000/. 

Lurline  Gardens  Branch  Library  is  a  one-story  building,  and 
consists  of  a  lending  library,  37  ft.  by  32  ft.,  magazine  room, 
35  ft.  by  18  ft,  reading  and  newspaper  room,  37  ft.  by  37  ft., 
and  children's  room,  18  ft.  by  13  ft. 

Lammas  Hall  Library  consists  of  lending  library  and  news 
room,  48  ft.  6  in.  by  33  ft.,  and  children's  room,  24  ft.  by  11  ft, 
in  addition  to  storage  accommodation,  all  of  which  are  on  the 
ground  floor. 

The  caretaker*s  residence  is  on  the  first  floor,  and  the  heating 
apparatus  and  coal  store  are  iu  the  basement. 


20.  Electricity  Works. 

Tiie  electricity  generating  station  has  an  ai*ea  of  about 
5300  square  yards,  of  which  2900  square  yards  are  covered  by 
buildings,  leaving  ample  room  for  future  extensions. 

The  principal  elevation  is  to  Lombard  Eoad,  from  which 
access  is  gained  to  the  offices,  whilst  the  entrance  for  workmen 
and  for  the  delivery  of  machinery  and  plant  is  by  means  of  a 
private  roadway  from  Holman  Boad. 

The  buildings,  consist  of  offices,  engine-room,  90  ft  by 
71  ft.,  boiler  house,  123  ft  by  64  ft.,  coal  store,  80  ft.  by  64  ft., 
and  battery  room,  63  ft.  by  20  ft.,  together  with  meter  testing 
and  aic-lamp  room,  pump  room,  and  store  room  for  mains  depart- 
ment. 

The  offices  on  the  ground  floor  comprise  a  general  office. 
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28  ft.  by  13  ft.  6  in.,  mains  office,  14  ft.  by  11  ft.,  and  engineer's 
private  office,  22  ft.  by  10  ft.  6  in.,  with  waiting-room  attached. 

Adjoining  these  is  a  time-keeper's  office,  also  drivers'  and 
stokers'  room,  with  the  necessary  lavatory  accommodation. 

Residences  are  provided  on  the  first  floor  for  the  chief  elec- 
trical engineer,  and  also  for  the  assistant  electrical  engineer. 

The  chimney  shaft,  which  is  a  striking  feature  of  the  build- 
ing, is  octagonal  in  plan  and  measures  25  ft.  6  in.  by  25  ft.  by 
6  in.  at  the  base,  and  13  ft.  6  in.  by  13  ft.  6  in.  at  the  top.  It 
rises  to  a  height  of  195  feet  above  the  ground  line,  the  founda- 
tion being  about  30  feet  below  the  street  level.  Tlie  concrete 
upon  which  it  rests  is  10  ft.  thick  and  36  ft.  6  in.  square. 

For  the  year  ending  1905,  the  plant  installed  was  as 
follows : — 

Two  46  k.w.,  two  192  k.w.,  and  one  324  k.w.  Willans, 
Mather  and  Piatt  engines;  one  350  k.w.  turbine  generator; 
two  750  k.w.  turbine  generators,  making  a  total  of  2742  k.w. 
or  an  equivalent  of  not  less  than  3700  i.h.p.  A  further  exten- 
sion of  an  850  k.w.  set  by  Bellis,  Mather  and  Piatt,  is  being 
installed  during  this  year,  and  the  present  engine  room  will 
allow  for  a  further  extension  of  a  similar  size.  At  the  end  of 
the  present  year  the  plant  installed  will  have  a  total  capacity 
of  3592  k.w.  or  over  4800  ih.p.,  and  when  the  present  building 
has  all  the  plant  installed,  the  total  capacity  will  be  equal  to 
some  4500  k.w.  or  6000  ih.p. 

The  boiler  house,  which  is  123  ft.  long  by  64  ft.  wide,  at 
present  contains  a  battery  of  nine  boilers,  of  Babcock  and 
Wilcox  make,  each  of  a  nominal  steaming  capacity  of  11,000  lb. 
of  steam  per  hour,  or  when  pressed  14,000  lb.  Eight  of  these 
boilers  are  fitted  with  mechanical  stokers  and  one  is  hand- 
fired,  the  whole  battery  working  at  a  pressure  of  200  lb.  per 
sq.  in.  The  coal  bunkers  are  built  above  the  boiler  house 
wherein  coal  can  be  stored  to  an  amount  of  some  800  tons,  it 
being  delivered  by  conveyor  from  a  dock  at  Grove  Wharf. 
The  feed  water  for  the  boilers  is  obtained  from  an  artesian 
well  and  delivered  to  a  storage  tank  above  the  building,  whence 
it  is  pumped  to  the  boilers,  through  economisers,  by  means  of 
weir  pumps  having  a  total  capacity  of  19,000  gallons  per  hour. 
The  system  of  condensing  is  that  known  as  the  ejector  type. 
The  water  for  this  purpose  is  obtained  from  the  Thames,  and  to 
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do  this  a  pump  house  is  erected  on  the  banks  of  the  river  wheorein 
are  installed  three  electrical  centrifugal  pumps,  two  having  a 
capacity  each  of  100,000  gallons  per  hour  and  one  a  capacity  of 
270,000  gallons  per  hour. 

The  maximum  load  roistered  on  the  station  during  1905 
was  1515  k.w.,  and  at  the  present  moment  over  30  miles  of 
mains  are  laid. 

The  whole  of  the  work  of  erection  of  buildings,  etc,,  was 
carried  out  by  the  Council's  works  department  under  the 
direction  of  the  borough  engineer  at  a  cost  of  approximately 
55,000/. 

21.  Stables,  Lombard  Road. 

These  buildings  have  a  frontage  to  Lombard  Road  of  135  ft.,, 
and  a  return  fix)ntage  to  Falcon  Wharf  of  146  ft. 

The  buildings  are  three  stories  in  height  and  are  built  in 
three  blocks.  On  the  ground  floor  there  are  forty-seven  stalls, 
6  ft.  wide,  four  loose  boxes,  three  harness  rooms,  horsekeeper's 
office,  farrier's  shop,  and  the  necessary  conveniences  for  the  men. 

An  inclined  roadway  leads  firom  the  rear  portion  of  the 
stable  yard  to  the  gallery  on  the  first  floor,  which  is  carried  by 
wrought  iron  cantilevers  and  brackets. 

The  first  floor  contains  forty-nine  stalls,  6  ft.  wide,  four  loose 
boxes,  and  three  harness  rooms,  whilst  the  whole  of  the  second 
floor  is  used  as  a  storage  room  for  fodder,  and  the  necessary 
tanks  for  storage  of  water.  This  floor  also  contains  chaff-cutting 
machines  and  food-preparing  apparatus  with  shoots  leading  to 
the  ground  and  first  floors  for  the  conveyance  of  the  fodder,  etc* 
There  are  in  addition  electrically  driven  friction  hoists  for  raising 
fodder,  etc.,  from  the  ground  floor  level  to  the  second  floor. 

The  whole  of  the  work  was  carried  out  by  the  Council's  own 
works  department  at  a  total  cost  of  17,500/. 

22.  Latchmere   Road   Baths. 

The  Latchmere  Road  Baths  contain  three  swimming-baths, 
with  a  full  complement  of  slipper-baths,  viz. :  first-class,  100  fb. 
by  35  ft. ;  second-class,  97  ft.  by  30  ft. ;  boys,  75  ft.  by  25  ft. ; 
and  seventy-two  slipper-baths.  Eleven  men's  first-class  sUpper- 
baths ;  fifty-two  men's  second-class  slipper-baths ;  three  women's 
first-class  slipper-baths;  eleven  women's  second-class  slipper- 
baths. 
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the  first  floor,  together  with  the  rooms  above,  is  occupied  by  tltt 
librarian  as  his  residence. 

In  the  basement  are  the  book  store  and  the  necessary  ston 
rooms  and  heating  chamber. 

Several  alterations  and  extensions  have  been  made  &om 
time  to  time,  including  an  extension  of  the  lending  library  wiAi 
caretaker's  apartments  above,  conversion  of  the  book  stores  on 
the  first  and  second  floor  into  a  magazine  room  by  removing  the 
floor  between  the  two,  constructing  a  gallery  round  the  upper 
portion  with  shelving  for  books  and  forming  lantern  light  aboTe, 
also  the  erection  of  a  children's  reading-room  on  land  at  the  rear. 

In  all  cases  the  work  was  carried  out  by  the  works  depart- 
ment to  the  design  of  the  borough  engineer,  the  cost  of  the  work 
amounting  to  approximately  3000/. 

Lurline  Gardens  Branch  Library  is  a  one-story  building,  and 
consists  of  a  lending  library,  37  ft.  by  32  ft.,  magazine  room, 
35  ft.  by  18  ft,  reading  and  newspaper  room,  37  ft.  by  37  fl, 
and  children's  room,  18  ft.  by  13  ft. 

Lamrruis  Hall  Library  consists  of  lending  library  and  news 
room,  48  ft.  6  in.  by  33  ft.,  and  children's  room,  24  ft.  by  11  ft, 
in  addition  to  storage  accommodation,  all  of  which  are  on  the 
ground  floor. 

The  caretaker's  residence  is  on  the  first  floor,  and  the  heating 
apparatus  and  coal  store  are  in  the  basement. 


20.  Electricity  Works. 

Tlie  electricity  generating  station  has  an  area  of  about 
5300  square  yards,  of  which  2900  square  yards  are  covered  by 
buildings,  leaving  ample  room  for  future  extensions. 

The  principal  elevation  is  to  Lombard  Boad,  fix)m  which 
access  is  gained  to  the  offices,  whilst  the  entrance  for  workmen 
and  for  the  delivery  of  machinery  and  plant  is  by  means  of  a 
private  roadway  from  Holman  Road. 

Tlie  buildings,  consist  of  offices,  engine-room,  90  ft.  by 
71  ft.,  boiler  house,  123  ft.  by  64  ft.,  coal  store,  80  ft.  by  64  ft., 
and  battery  room,  63  ft.  by  20  ft.,  together  with  meter  testing 
and  arc-lamp  room,  pump  room,  and  store  room  for  mains  depart- 
ment. 

The  offices  on  the  ground  floor  comprise  a  general  office, 
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28  ft.  by  13  ft.  6  in.,  mains  office,  14  ft.  by  11  ft.,  and  engineer's 
private  office,  22  ft.  by  10  ft.  6  in.,  with  waiting-room  attached. 
Adjoining  these  is  a  time-keeper's  office,  also  drivers'  and 
stokers'  room,  with  the  necessary  lavatory  accommodation. 

Besidences  are  provided  on  the  first  floor  for  the  chief  elec- 
trical engineer,  and  also  for  the  assistant  electrical  engineer. 

The  chimney  shaft,  which  is  a  striking  feature  of  the  build- 
ing, is  octagonal  in  plan  and  measures  25  ft.  6  in.  by  25  ft.  by 
6  in.  at  the  base,  and  13  ft.  6  in.  by  13  ft.  6  in.  at  the  top.  It 
rises  to  a  height  of  195  feet  above  the  ground  line,  the  founda- 
tion being  about  30  feet  below  the  street  level.  The  concrete 
npon  which  it  rests  is  10  ft.  thick  and  36  ft.  6  in.  square. 

For  the  year  ending  1905,  the  plant  installed  was  as 
follows : — 

Two  46  k.w.,  two  192  k.w.,  and  one  324  k.w.  Willans, 
Mather  and  Piatt  engines;  one  350  k.w.  turbine  generator; 
two  750  k.w.  turbine  generators,  making  a  total  of  2742  k.w. 
or  an  equivalent  of  not  less  than  3700  i.h.p.  A  further  exten- 
sion of  an  850  k.w.  set  by  Bellis,  Mather  and  Piatt,  is  being 
installed  diuing  this  year,  and  the  present  engine  room  will 
allow  for  a  further  extension  of  a  similar  size.  At  the  end  of 
the  present  year  the  plant  installed  will  have  a  total  capacity 
of  3592  k.w.  or  over  4800  i.h.p.,  and  when  the  present  building 
has  all  the  plant  installed,  the  total  capacity  will  be  equal  to 
some  4500  k.w.  or  6000  i.h.p. 

The  boiler  house,  which  is  123  ft.  long  by  64  ft.  wide,  at 
present  contains  a  battery  of  nine  boilers,  of  Babcock  and 
Wilcox  make,  each  of  a  nominal  steaming  capacity  of  11,000  lb. 
of  steam  per  hour,  or  when  pressed  14,000  lb.  Eight  of  these 
boilers  are  fitted  with  mechanical  stokers  and  one  is  hand- 
fired,  the  whole  battery  working  at  a  pressure  of  200  lb.  per 
sq.  in.  The  coal  bunkers  are  built  above  the  boiler  house 
wherein  coal  can  be  stored  to  an  amount  of  some  800  tons,  it 
being  delivered  by  conveyor  from  a  dock  at  Grove  Wharf. 
The  feed  water  for  the  boilers  is  obtained  from  an  artesian 
well  and  delivered  to  a  storage  tank  above  the  building,  whence 
it  is  pumped  to  the  boilers,  through  economisers,  by  means  of 
weir  pumps  having  a  total  capacity  of  19,000  gallons  per  hour. 
The  system  of  condensing  is  that  known  as  the  ejector  type. 
The  water  for  this  purpose  is  obtained  from  the  Thames,  and  to 
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In  addition  to  the  above,  there  is  a  residence  and  office  for 
the  superintendent ;  a  committee  room,  25  ft.  6  in.  by  16  ft. ; 
and  a  hall  or  club  room,  43  ft.  by  29  ft. 

The  first  and  second  class  swimming-baths  are  boarded  over 
during  the  winter  months  and  used  as  a  gjrmnasium  and  recre- 
ation room  respectively.  The  former  is  fitted  up  with  all 
necessary  appliances  for  gymnastic  purposes,  and  the  latter 
with  billiard  and  bagatelle  tables  and  other  games ;  a  charge  of 
Id.  is  made  for  admission. 

Ladies'  Swimming-Baths,  Burns   Road. 

These  buildings  adjoin  the  existing  Latchmere  Eoad  Baths, 
and  have  a  frontage  to  Bums  Road  of  about  140  ft.  They  com- 
prise swimming-bath,  waiting-hall,  dressing-room,  six  first-class, 
and  three  second-class  slipper-baths. 

The  bath  is  designed  in  the  amphitheatre  style,  the  sides 
l)eing  formed  into  tiers  to  admit  of  a  large  number  of  spectators 
being  able  to  witness  swimming  contests.  The  swimming-pond 
is  76  ft.  by  25  ft.,  the  depth  of  water  at  the  shallow  end  is  2  ft. 
10  in.,  and  at  the  deep  end  6  ft.,  the  bath  being  calculated  to 
hold  52,000  gallons  of  water. 

The  side  walls  and  bottom  of  the  pond  are  constructed  in 
cement  concrete,  and  are  faced  throughout  with  white  glazed 
bricks,  an  asphalt  lining  being  laid  between  the  concrete  and 
the  bricks. 

The  bottom  of  the  pond  is  relieved  with  green  glazed  bricks 
formed  into  bands,  panels  and  stars  of  ornamental  design,  which 
form  guiding  lines  when  swimming  contests  are  held. 

The  height  of  the  building  to  the  eaves  is  15  ft.,  the  roof 
being  supported  by  eight  steel  trusses,  52  ft.  span  with  circular 
ribs  supporting  the  lantern  light,  the  top  part  of  which  is  covered 
with  patent  glazing,  and  the  sides  hung  with  sashes  arranged  to 
open. 

There  are  three  tiers  of  seats  on  each  side  of  the  bath,  and 
under  these  are  situated  the  dressing-boxes  (fifty-six  in  number), 
access  being  gained  thereto  by  means  of  five  flights  of  York 
stone  stairs  leading  from  the  sides  of  the  bath. 

The  seating  accommodation  is  of  fireproof  construction,  the 
joists  and  stanchions  carrying  same  being  of  steel  filled  in  with 
cement  concrete,  the  seats  being  of  teak. 
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The  divisions  and  doors  to  the  dressing-boxes  and  also  those 
to  the  slipper-baths  are  constructed  in  teak,  and  the  slipper-baths 
are  of  enamelled  fire-clay. 

The  whole  of  the  work  including  the  ornamental  wrought-iron 
gates  and  railings,  and  the  steel  roof  trusses,  was  carried  out  by 
the  works  department  at  a  cost  of  8100Z. 

23.  Baths  and  Wash-Houses,  Battersea  Park  Road. 

These  buildings  are  in  the  Renaissance  style  of  architecture 
plainly  treated,  and  have  a  frontage  to  Battersea  Park  Road  of 
137  feet,  and  a  depth  to  Cringle  Street  of  266  feet. 

They  comprise  the  following  departments : 

Swimming-bath ;  six  men's  first-class  slipper-baths ;  thirty- 
two  men's  second-class  slipper-baths ;  three  women's  first-class 
slipper-baths ;  nine  women's  second-class  slipper-baths ;  public 
wash-houses  and  ironing-room ;  establishment  laundry ;  boiler- 
house  and  engine-room. 

The  swimming-bath  is  150  ft.  long  and  50  ft.  wide  clear 
water  space,  this  being  the  largest  covered  swimming-bath  in 
England.  The  depth  of  water  at  the  shallow  end  is  3  ft.  6  in. 
and  at  the  deep  end  6  ft.  6  in.,  the  baths  holding  200,000  gallons 
of  water. 

The  walls  of  the  pond  are  constructed  of  cement  concrete 
lined  with  asphalt,  the  sides  being  faced  with  white  glazed 
bricks  and  the  bottom  with  white  and  blue  glazed  flat  bricks 
forming  an  ornamental  pattern. 

A  gallery  is  formed  on  three  sides  of  the  bath  supported  by 
cantilevers,  and  the  roof  is  constructed  with  circular  ribbed  steel 
trusses  of  ornamental  design  resting  upon  riveted  stanchions 
built  into  the  walls,  the  whole  terminating  in  a  large  lantern 
light. 

The  slipper-baths  are  fitted  up  with  enamelled  and  marbled 
slate  divisions,  hot  and  cold  supplies,  the  baths  being  of  enamelled 
iron. 

The  public  wash-house  is  71  ft.  by  25  ft.,  and  consists  of 
fifty-three  washing  compartments,  each  containing  two  troughs, 
one  for  boiling  and  one  for  rinsing,  hot,  cold  and  steam  services 
being  laid  on.  To  each  washing  compartment  is  attached  one 
drying  horse,  with  additional  horses  for  the  washing  machines. 
There  are  also  four  hydro-extractors  for  drying  the  clothes. 

The  ironing  room  is  50  ft.  by  16  fb.,  and  adjoins  the  wash- 
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house ;  it  contains  four  mangles  and  ample  ironing  and  folding 
tables.  The  room  is  lighted  and  ventilated  by  means  of  lantern 
lights  running  the  full  length,  the  floors  being  laid  with  wood 
blocks. 

The  establishment  laundry  is  on  the  first  floor,  the  towels 
and  other  articles  being  conveyed  there  from  the  ofl&cial  corridor 
on  the  ground  floor  by  means  of  a  lift. 

The  water  for  the  swimming-bath  is  heated  to  the  required 
temperature  partly  by  the  exhaust  steam  from  the  engine  and 
by  means  of  a  specially  designed  super-heater,  and  by  passing 
through  a  jet  condenser,  which  raises  the  water  to  the  required 
temperature.  The  temperature  of  the  water  is  maintained  by 
circulation,  and  is  drawn  from  the  further  end  of  the  bath  pond 
opposite  the  inlet  by  a  steam  ejector,  and  forced  back  to  the  jet 
condenser,  where  it  is  again  injected  with  steam  as  it  passes  into 
the  pond. 

The  water  for  supplying  the  slipper-baths  and  laundry  is 
also  heated  by  passing  through  the  super-heater  and  the  calori- 
fiers,  wliich  are  supplied  in  duplicate,  and  consist  of  steel 
cylinders  containing  copper  tubes  which  are  charged  by  steam 
at  high  pressure.  In  addition  to  supplying  hot  water  the 
calorifiers  heat  the  various  radiators  and  pipes  which  warm  por- 
tions of  the  buildings. 

The  steam  for  heating  the  calorifiers,  warming  the  bath  pond, 
boiling  the  water  in  the  boiling  tanks  of  the  public  laundry, 
and  working  the  two  engines,  is  obtained  from  two  Galloway 
boilers,  each  30  ft.  long  and  7  ft.  in  diameter,  set  on  the  cfrcular 
drauglit  system. 

The  buildings  are  erected  with  stock  bricks,  with  red  brick 
facings,  relieved  with  Portland  stone  dressings,  the  whole  of  the 
work  having  been  carried  out  by  the  Council's  works  depart- 
ment at  a  cost  of  46,000/. 

The  swimming-bath  is  covered  over  in  the  winter,  and  the 
buildings  are  used  for  public  meetings,  dances,  concerts,  etc. 

24.  Artisans'  Dwellings,  Latchmere  Estate. 

The  Latchmere  Estate  originally  formed  part  of  what  was 
then  known  as  the  "  Latchmoor  "  Common,  and  was  enclosed  for 
allotments  in  1835,  by  the  churchwardens  and  overseers,  under 
the  provisions  of  1  and  2  William  IV.,  cap.  42  (1831). 

The  allotments   were  let  to  persons  annually,  the  rents 
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(amounting  to  about  16/.  per  annum)  being  paid  into  the  funds 
of  the  poor  rate. 

In  1890  the  Board  of  Overseers  asked  the  London  County 
Council  to  make  a  provision  in  their  General  Powers  Bill 
enabling  the  board  to  erect  artisans'  dwellings  on  the  land,  and 
on  November  8,  1899,  the  County  Council  acceded  to  the 
board's  request. 

The  Bill  was  introduced  in  the  House  of  Commons,  and 
although  it  met  with  some  opposition,  it  was  passed,  and 
received  the  Eoyal  Assent  on  August  6,  1900. 

The  committee  afterwards  proceeded  to  prepare  a  scheme. 

Plans,  specifications,  and  estimates  for  two-  and  three-story 
dwellings  of  various  types  were  submitted  from  time  to  time  by 
the  borough  engineer  for  the  development  of  the  estate.  Subse- 
quently competitive  designs  were  invited  by  advertisement,  and 
premiums  offered  for  the  best  sets  of  designs  submitted. 

The  borough  engineer  was  then  instructed  to  prepare  revised 
plans  based  upon  the  first  premiated  designs,  but  omitting 
certain  details  which  did  not  meet  with  the  approval  of  the 
committee,  and  inserting  a  combined  bath-room  and  scullery. 

Detailed  plans,  specifications,  and  estimates  were  accordingly 
prepared,  and  the  work  of  erection  proceeded  with  by  the  works 
department. 

There  are  upon  the  estate  138  three-roomed  tenements,  146 
four-roomed  tenements,  28  five-roomed  houses,  1  four-roomed 
house,  and  1  three-roomed  house,  providing  in  all  accommodation 
for  314  families. 

The  four-roomed  tenements  are,  for  the  most  part,  situated 
in  Sheepcote  Lane,  Bums  Road,  Matthews  Street,  west  side. 
Reform  Street,  and  Freedom  Street,  east  side,  whilst  tlie  three- 
roomed  tenements  are  in  Joubert  Street,  Odger  Street,  and 
Freedom  Street,  west  side. 

The  five-roomed  houses  are  situated  chiefly  in  Matthews 
Street,  east  side,  and  at  the  end  of  the  rows  in  Joubert  Street, 
Odger  Street,  and  Reform  Street. 

The  plans  show  the  arrangement  of  tlie  several  types  of 
dwellings. 

The  four-roomed  tenements  in  the  cross  streets  have  a 
frontage  of  26  ft.  9  in.  and  a  depth  of  28  ft.  9  in.  The  living- 
*'*oom  measures  13  ft.  8^  in.  by  11  ft.,  bath-room  scullery  10  ft 
^  in.  by  6  ft.  3  in.,  front  bedrooms  13  ft.  2  in.  by  9  ft.  IJ  in.. 
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and  10  ft.  6i  in.  by  11  ft.  3  in.,  and  back  bedroom  15  ft.  7  in. 
by  7  ft.  3  in. 

The  four-roomed  tenements  in  Sheepcote  Lane,  17  in  number 
have  a  frontage  of  29  ft.  1  in.,  so  that  the  rooms  are  considerably 
larger  than  those  in  the  side  streets. 

The  houses  containing  three- roomed  tenements  have  a 
frontage  of  22  ft.  6  in.,  and  a  depth  of  27  ft.  6  in.  The  living 
room  measures  10  ft.  6^  in.  by  13  ft.  4  in.,  bath-room  scullery 
8  ft.  10  in.  by  7  ft.  3  in.,  and  each  bedroom  15  ft.  1  in.  by  7  ft. 
10  in. 

The  five-roomed  houses  have  a  frontage  of  18  ft.,  and  a 
depth  of  27  ft.  9  in.  The  living-room  measures  15  ft  4^  in.  by 
10  ft.,  bath-room  scullery  12  ft.  1  in.  by  6  ft.  6  in.,  parlour  or 
bedroom  10  ft.  11  in.  by  10  ft.  6  in.,  front  bedroom  14  ft.  4  in. 
by  10  ft.  6  in.,  back  bedrooms  15  ft.  4J  in.  by  8  ft.  and  12  ft. 
2i  in.  by  9  ft.  10  in. 

The  height  of  all  rooms  is  8  ft.  9  in.  in  the  clear. 
The  whole  of  the  tenements  and  houses  are  fitted  with 
kitchener,  copper,  bath,  and  sink,  and  the  tenements  on  the  first 
floor  are  provided  with  teak  staircases,  giving  access  to  the  back 
gardens. 

An  interesting  feature  in  the  living  room  and  scullery  bath- 
room is  the  "  Model  Cottager  "  combined  kitchen  range,  copper, 
and  bath  arrangements,  which  were  manufactured  and  installed 
by  EUkay  and  Cornes,  Limited. 

The  apparatus  has  been  designed  to  secure  the  maximum  of 
convenience  as  regards  cooking,  heating,  and  washing  with  the 
exclusive  use  of  a  hot  or  cold  bath  at  a  minimum  cost  of  fuel. 
It  is  fixed  in  the  dividing  wall  between  the  living  room  and  the 
scullery  bath-room.  The  heating  and  cooking  part  is  fixed  in 
the  kitchen,  the  grate  (open  and  close)  being  in  the  centre  with 
an  oven  on  one  side,  and  a  boiler  (which  is  accessible  at  the 
back)  on  the  other.  The  boiler  has  a  hinged  lid  and  there  is 
therefore  no  risk  of  explosion ;  it  has  a  capacity  of  12  gallons  of 
water,  10  gallons  of  which  can  be  run  off,  the  remainder  being 
held  in  reserve.  By  manipulating  a  damper,  the  flames  are 
diverted  from  the  range  to  the  copper,  to  heat  the  water 
to  wash  the  clothes,  or  provide  hot  water  for  a  bath  which 
is  adjacent  to  the,  copper  in  the  scullery-bath  room.  The  fuel 
thus  performs  a  manifold  service,  thereby  effecting  considerable 
economy  to  the  tenant.     Should  the  range  fire  not  be  in  use  at 
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The  divisions  and  doors  to  the  dressing-boxes  and  also  diw 
to  the  slipper-baths  are  constructed  in  teak,  and  the  slipper-bilh 
are  of  enamelled  fire-clay. 

The  whole  of  the  work  including  the  ornamental  w^ough^iwl 
gates  and  railings,  and  the  steel  roof  trusses,  was  carried  ontbj 
the  works  department  at  a  cost  of  8100/. 

23.  Baths  and  Wash-Houses,  Batterska  Park  Road. 

These  buildings  are  in  the  Senaissance  style  of  architectoe 
plainly  treated,  and  have  a  frontage  to  Battersea  Park  Road  cf 
137  feet,  and  a  depth  to  Cringle  Street  of  266  feet. 

They  comprise  the  following  departments  : 

Swimming-bath ;  six  men's  first-class  slipper-baths ;  thiitf- 
two  men's  second-class  slipper-baths ;  three  women's  first-clMi 
slipper-baths ;  nine  women's  second-class  slipper-baths ;  pablk 
wash-houses  and  ironing-room ;  establishment  laundry ;  boile^ 
house  and  engine-room. 

The  swimming-bath  is  150  ft.  long  and  50  ft.  wide  dew 
water  space,  this  being  the  largest  covered  swimming-badi  in 
England.  The  depth  of  water  at  the  shallow  end  is  3  ft  6  ul 
and  at  the  deep  end  6  ft.  6  in.,  the  baths  holding  200,000  gallons 
of  water. 

The  walls  of  the  pond  are  constructed  of  cement  concrete 
lined  with  asphalt,  the  sides  being  faced  with  white  glared 
bricks  and  the  bottom  with  white  and  blue  glazed  flat  bricks 
forming  an  ornamental  pattern. 

A  gallery  is  formed  on  three  sides  of  the  bath  supported  by 
cantilevers,  and  the  roof  is  constructed  with  circular  ribbed  steel 
trusses  of  ornamental  design  resting  upon  riveted  stanchions 
built  into  the  walls,  the  whole  terminating  in  a  large  lantern 
light. 

The  slipper-baths  are  fitted  up  with  enamelled  and  marbled 
slate  divisions,  hot  and  cold  supplies,  the  baths  being  of  enamelled 
iron. 

The  public  wash-house  is  71  ft.  by  25  ft.,  and  consists  of 
fifty-three  washing  compartments,  each  containing  two  trouglis, 
one  for  boiling  and  one  for  rinsing,  hot,  cold  and  steam  services 
being  laid  on.  To  each  washing  compartment  is  attached  one 
drying  horse,  with  additional  horses  for  the  washing  machines. 
There  are  also  four  hydro-extractors  for  drying  the  clothes. 

The  ironing  room  is  50  ft.  by  16  ft.,  and  adjoins  the  wash- 
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.  iKmse  ;  it  contains  four  mangles  and  ample  ironing  and  folding 
tables.  The  room  is  lighted  and  ventilated  by  means  of  lantern 
^ghts  running  the  full  length,  the  floors  being  laid  with  wood 
idocks. 

The  establishment  laundry  is  on  the  first  floor,  the  towels 
and  other  articles  being  conveyed  there  from  the  official  corridor 
on  the  ground  floor  by  means  of  a  lift. 

The  water  for  the  swimming-bath  is  heated  to  the  required 
temperature  partly  by  the  exhaust  steam  from  the  engine  and 
by  means  of  a  specially  designed  super-heater,  and  by  passing 
through  a  jet  condenser,  which  raises  the  water  to  the  required 
temperature.  The  temperature  of  the  water  is  maintained  by 
circulation,  and  is  drawn  from  the  further  end  of  the  bath  pond 
opposite  the  inlet  by  a  steam  ejector,  and  forced  back  to  the  jet 
condenser,  where  it  is  again  injected  with  steam  as  it  passes  into 
the  pond. 

The  water  for  supplying  the  slipper-baths  and  laimdry  is 
also  heated  by  passing  through  the  super-heater  and  the  calori- 
fiers,  which  are  supplied  in  duplicate,  and  consist  of  steel 
cylinders  containing  copper  tubes  which  are  charged  by  steam 
at  high  pressure.  In  addition  to  supplying  hot  water  the 
calorifiers  heat  the  various  radiators  and  pipes  which  warm  por- 
tions of  the  buildings. 

The  steam  for  heating  the  calorifiers,  warming  the  bath  pond, 
boiling  the  water  in  the  boiling  tanks  of  the  public  laundry, 
and  working  the  two  engines,  is  obtained  from  two  Galloway 
boilers,  each  30  ft.  long  and  7  ft.  in  diameter,  set  on  the  circular 
draught  system. 

The  buildings  are  erected  with  stock  bricks,  with  red  brick 
facings,  relieved  with  Portland  stone  dressings,  the  whole  of  the 
work  having  been  carried  out  by  the  Council's  works  depart- 
ment at  a  cost  of  46,000/. 

The  swimming-bath  is  covered  over  in  the  winter,  and  the 
buildings  are  used  for  public  meetings,  dances,  concerts,  etc. 

24.  Artisans'  Dwblungs,  Latchmere  Estate. 

The  Latchmere  Estate  originally  formed  part  of  what  was 
then  known  as  the  "  Latchmoor  "  Common,  and  was  enclosed  for 
allotments  in  1835,  by  the  churchwardens  and  overseers,  under 
the  provisions  of  1  and  2  William  IV.,  cap.  42  (1831). 

The  allotments   were  let  to   persons  annually,  the  rents 
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(amounting  to  about  16/.  per  annum)  being  paid  into  the  fundi 
of  the  poor  rate. 

In  1890  the  Board  of  Overseers  asked  the  London  Coonty 
Council  to  make  a  provision  in  their  Greneral  Powers  Bill 
enabling  the  board  to  erect  artisans'  dwellings  on  the  land,  and 
on  November  8,  1899,  the  County  Council  acceded  to  the 
board's  request. 

The  Bill  was  introduced  in  the  House  of  Commons,  and 
although  it  met  with  some  opposition,  it  was  passed,  and 
received  the  Royal  Assent  on  August  6,  1900. 

The  committee  afterwards  proceeded  to  prepare  a  scheme. 

Plans,  specifications,  and  estimates  for  two-  and  three-stonr 
dwellings  of  various  types  were  submitted  from  time  to  time  by 
the  borough  engineer  for  the  development  of  the  estate.  Subse- 
quently competitive  designs  were  invited  by  advertisement,  and 
premiums  offered  for  the  best  sets  of  designs  submitted. 

The  borough  engineer  was  then  instructed  to  prepare  revised 
plans  based  upon  the  first  premiated  designs,  but  omitting 
cei-tain  details  which  did  not  meet  with  the  approval  of  the 
committee,  and  inserting  a  combined  bath-room  and  sculleiy. 

Detailed  plans,  specifications,  and  estimates  were  accordhi^ 
prepared,  and  the  work  of  erection  proceeded  with  by  the  wab 
department. 

Tliere  are  upon  the  estate  138  three-roomed  tenements,  146 
four-roomed  tenements,  28  five-roomed  houses,  1  four-roomed 
house,  and  1  three-roomed  house,  providing  in  all  accommodation 
for  314  families. 

The  four-roomed  tenements  are,  for  the  most  part,  situated 
in  Sheepcote  Lane,  Bums  Road,  Matthews  Street,  west  side, 
Reform  Street,  and  Freedom  Street,  east  side,  whilst  the  three- 
roomed  tenements  are  in  Joubert  Street,  Odger  Street,  and 
Freedom  Street,  west  side. 

The  five-roomed  houses  are  situated  chiefly  in  Matthews 
Street,  east  side,  and  at  the  end  of  the  rows  in  Joubert  Street, 
Odger  Street,  and  Reform  Street. 

The  plans  show  the  arrangement  of  the  several  types  of 
dwellings. 

The  four-roomed  tenements  in  the  cross  streets  have  a 
frontage  of  26  ft.  9  in.  and  a  depth  of  28  ft.  9  in.  The  liviiig- 
room  measures  13  ft.  8^  in.  by  11  ft.,  bath-room  scullery  10  ft 
5  in.  by  6  ft.  3  in.,  front  bedrooms  13  ft.  2  in.  by  9  ft  li  in., 
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and  10  ft.  6i  in.  by  11  ft.  3  in.,  and  back  bedroom  15  ft.  7  in. 
bjr  7  ft.  3  in. 

The  four-roomed  tenements  in  Sheepcote  Lane,  17  in  number 
liave  a  frontage  of  29  ft.  1  in.,  so  that  the  rooms  are  considerably 
laiger  than  those  in  the  side  streets. 

The  houses  containing  three- roomed  tenements  have  a 
frontage  of  22  ft.  6  in.,  and  a  depth  of  27  ft.  6  in.  The  living 
foom  measures  10  ft.  6^  in.  by  13  ft.  4  in.,  bath-room  scullery 
8.  ft.  10  in.  by  7  ft.  3  in.,  and  each  bedroom  15  ft.  1  in.  by  7  ft. 
10  in. 

The  five-roomed  houses  have  a  frontage  of  18  ft.,  and  a 
depth  of  27  ft.  9  in.  The  living-room  measures  15  ft.  4^  in.  by 
10  ft.,  bath-room  scullery  12  ft.  1  in.  by  6  ft.  6  in.,  parlour  or 
bedroom  10  ft.  11  in.  by  10  ft.  6  in.,  front  bedroom  14  ft.  4  in. 
by  10  ft.  6  in.,  back  bedrooms  15  ft.  4i  in.  by  8  ft.  and  12  ft. 
2J^  in.  by  9  ft.  10  in. 

The  height  of  all  rooms  is  8  ft.  9  in.  in  the  clear. 

The  whole  of  the  tenements  and  houses  are  fitted  with 
kitchener,  copper,  bath,  and  sink,  and  the  tenements  on  the  first 
floor  are  provided  with  teak  staircases,  giving  access  to  the  back 
gardens. 

An  interesting  feature  in  the  living  room  and  scullery  bath- 
room is  the  "  Model  Cottager  "  combined  kitchen  range,  copper, 
and  bath  arrangements,  which  were  manufactured  and  installed 
by  EUkay  and  Cornes,  Limited. 

The  apparatus  has  been  designed  to  secure  the  maximum  of 
convenience  as  regards  cooking,  heating,  and  washing  with  the 
exclusive  use  of  a  hot  or  cold  bath  at  a  minimum  cost  of  fuel. 
It  is  fixed  in  the  dividing  wall  between  the  living  room  and  the 
scullery  bath-room.  The  heating  and  cooking  part  is  fixed  in 
the  kitchen,  the  grate  (open  and  close)  being  in  the  centre  with 
an  oven  on  one  side,  and  a  boiler  (which  is  accessible  at  the 
back)  on  the  other.  The  boiler  has  a  hinged  lid  and  there  is 
therefore  no  risk  of  explosion ;  it  has  a  capacity  of  12  gallons  of 
water,  10  gallons  of  which  can  be  run  off,  the  remainder  being 
held  in  reserve.  By  manipulating  a  damper,  the  flames  are 
diverted  from  the  range  to  the  copper,  to  heat  the  water 
to  wash  the  clothes,  or  provide  hot  water  for  a  bath  which 
is  adjacent  to  the,  copper  in  the  scullery-bath  room.  The  fael 
thus  performs  a  manifold  service,  thereby  effecting  considerable 
economy  to  the  tenant.     Should  the  range  fire  not  be  in  use  at 
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any  time,  a  secondary  grate,  which  consumes  a  small  amoasfcot 
fuel,  is  provided  under  the  copper.  A  distinct  advantage  is  tint 
heat  is  radiated  from  the  back  part  of  the  appcoatns,  and  tbe 
two  rooms  are  thus  kept  at  practically  an  even  temperalmre* 
so  that  bathing  may  be  indulged  in  with  comfort  in  the  odd 
weather. 

Each  tenement  has  its  own  separate  entrance  and  back- 
garden  and  the  whole  of  the  floors  are  fire-proof  throagfaoat, 
being  constructed  of  coke  breeze,  cement  concrete,  and  steel  joistB. 

The  houses  are  provided  with  electric  light  fittings,  and 
electrical  energy  is  supplied  on  the  penny -in-thenalot  system. 

The  roads  and  streets  also  on  the  estate  are  lighted  by  elec- 
tricity. 

The  paving  of  the  estate,  granolithic  sills,  heads,  cantileven, 
lintels,  breeze  partitions,  etc.,  were  made  on  the  ground  by  the 
Council's  own  workmen. 

The  rents  of  the  various  houses  and  tenements  are  as 
follows: — Five-roomed  houses  lis.  6d.  per  week,  four  four- 
roomed  tenements  to  Sheepcote  Lane  10^.  6d,,  other  four-roomed 
tenements  lOs,  per  week,  three-roomed  tenements  7«.  6d.  per 
week,  which  works  out  at  2s.  6d.  per  room,  exclusive  of  heJ^ 
room  scullery. 

The  area  of  the  land  occupied  by  streets  and  buildings  is 
7  acres,  3  roods,  2^  poles ;  the  remainder,  3  acres,  3  roods 
35  poles,  being  unbuilt  upon,  but  it  is  hoped  that  before  long  a 
portion  of  this  will  be  available  for  the  erection  of  three-roomed 
tenements,  the  remaining  portion  being  left  as  a  recreation 
ground  wliich  is  now  being  laid  out. 

The  estate  (although  the  buildings  were  not  all  completed  at 
the  time)  was  formally  opened  by  the  Right  Hon.  John  Bums, 
M.P.,  who  stated  that,  in  his  opinion,  by  building  this  colony, 
Battersea  had  contributed  more  to  meet  the  alleged  decadence 
of  physique  than  all  the  articles  that  had  ever  been  written  in 
the  newspapers,  and  the  result  of  their  scheme  was  a  tril)ute  to 
the  unity  of  Parliament  with  other  bodies. 

25.  Artisans'  Dwellings,  Town  Hall  Estate. 

The  scheme  on  the  Latchmere  Estate  proving  so  successful, 
the  Council,  having  regard  to  the  great  necessity  which  existed 
for  further  working-class  houses  in  Battersea  (915  applications 
in  addition  to  those  accommodated  having  been  received  at  that 
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stanchions  and  supporting  a  lantern  light  in  the  centre,  the  side 
windows  of  hich  will  be  made  to  open  for  ventilation. 

In  addition,  the  whole  of  the  windows  in  the  gables,  which 
are  of  wrought-iron,  will  have  their  upper  portions  made  to 
open. 

The  internal  portion  of  the  roof  will  be  lined  with  tongued 
and  grooved  boarding  covered  with  inodorous  felt  and  slating. 

The  floor  will  be  laid  with  granolithic. 

The  total  estimated  cost  of  the  scheme,  which  is  being  carried 
out  by  the  Council's  works  department,  is  about  9100/.,  which 
includes  machinery. 


29.  Public  Mortuary  and  Coroner's  Court. 

These  buildings  are  situated  in  Sheepcote  Lane,  and  have  a 
frontage  of  55  ft.  and  a  depth  of  87  ft. 

On  the  ground  floor  adjoining  the  public  entrance  is  the 
attendant's  room,  15  ft.  6  in.  by  14  ft.,  at  the  back  of  which  is 
a  shell  store,  15  ft.  6  in.  by  8  ft.  3  in. 

To  the  left  of  the  main  entrance  is  an  arched  gateway  giving 
access  to  the  yard  in  the  rear,  around  which  are  grouped  the 
following : — 

Post-mortem  room,  28  ft.  6  in.  by  24  ft.  6  in. ;  mortuary 
(non-infectious),  24  ft.  6  in.  by  18  ft.  6  in. ;  mortuary  (infec- 
tious), 17  ft.  6  in.  by  12  ft.;  doctor's  cloak  room,  w.c.  and 
lavatory ;  store  fordisinfectants. 

To  the  right  of  the  archway  is  the  doctor's  retiring  room, 
12  ft.  by  10  ft.,  whilst  to  the  left  is  the  coroner's  room,  14  ft. 
:»  in.  by  10  ft.,  with  a  private  entrance  from  Sheepcote  Lane, 
and  a  lavatory  and  w.c. 

Between  the  infectious  and  non-infectious  mortuaries  is  a 
viewing  lobby  with  large  plate  glass  windows  for  viewing 
bodies,  and  a  large  cupboard  with  glass  panels  for  the  storage  of 
clothing  for  bodies  unidentified. 

From  the  back  of  the  coroner's  room  is  a  private  staircase 
which  leads  to  the  coroner's  court,  a  spacious  and  lofty  mom  on 
the  first  floor,  measuring  37  ft.  by  23  ft. 

Adjoining  the  court  and  in  close  proximity  to  the  staircase 
is  the  witnesses'  waiting-room,  23  ft.  by  15  ft.  6  in. 

The  non- infectious  mortuary  is  fitted  up  with  twenty-eight 
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bath ;  the  rents  charged  are  6s.  6d,  per  week  for  two-roomed 
tenements,  and  Ss,  6d,  per  week  for  three-roomed  tenem^ta. 

The  plans  for  the  work  were  prepared  by  the  baron^ 
engineer,  and  the  work  carried  out  by  the  Council's  wcsb 
department. 

The  estimated  cost  of  the  two  estates,  including  the  purchise 
of  additional  property,  and  the  construction  of  roads,  sewers, 
buildings,  etc.,  amounted  to  127,424/.  A  considerable  saving 
was  effected  on  this  estimate,  the  capital  expenditure  being 
114,185/.,  which  amount  included  5  per  cent,  for  establishment 
charges. 

The  actual  cost  of  building  per  room,  exclusive  of  bath-room 
scullery,  is  74/.,  but  if  the  bath-room  scullery,  which  has  a 
superficial  area  of  75  ft.  is  counted  as  a  room,  the  cost  would  be 
65/.  per  room.  The  price  per  foot  cube  of  the  building  works 
out  at  slightly  over  7d, 

The  two  estates  will  be  self  supporting,  and  as  the  loan  is 
paid  off,  and  a  consequent  reduction  in  the  interest,  a  substantial 
income  will  be  derived. 

The  deficit  on  the  first  year's  working  can  hardly  be  con- 
sidered as  a  loss,  as  it  was  owing  to  a  portion  of  the  estate  not 
being  completed  and  occupied  for  the  whole  twelve  months. 

The  following  statement  will  show  the  financial  aspect  of 
the  two  schemes : — 

Year  endlDg  March 

Expenditure: —  ^  t                 t 

Salary  of  superintendent 91  91               1>I 

Rates  and  taxes 1467  1662  1796 

Light  and  fuel  for  offices 5  10               10 

Telephone,  stationery,  etc 25  3«               3»» 

Water.  Town  HaU  estate —  2C>              'iS^ 

.,      Latchmere  estate ()0  60              60 

Electric  light        433  450  ii^O 

Kcpairs  and  maintenance 370  270  .HO  * 

Repayment,  and  interest  on  loans     ..      ..  5338  5841  5664 

Cost  of  loans 12  —              — 

7801  8434  8651 
Income: — 

Rents      7224  S050  8iO<i 

Electric  light        448  507  .VJO 

Miscellaneous        12  10  10 

£7684  .€8567         £8b*7U 

£117  £133  £19 

(deficit)     (balance)    tbaUnee) 

*  The  item  for  repairs  and  maintenance  has  been  increased  for  the  year  1UU7. 
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26.  Proposed  Housing  Scheme,  Battersea  Park  Road. 

By  instructions  of  the  Housing  Committee  of  the  Council, 
the  Author  has  prepared  a  further  scheme  with  plans  and  esti- 
mates for  the  utilisation,  for  housing  purposes,  of  the  land  in 
Battersea  Park  Road,  Nine  Elms,  belonging  to  the  Metropolitan 
Water  Board. 

An  approximate  estimate  of  the  whole,  including  land,  roads 
and  streets,  retaining  walls,  filling,  etc.,  is  500,000/. 


27.  Museum  and  Baths,  Plough  Road. 

The  entrance  to  the  museum  is  from  Plough  Road,  a  spacious 
vestibule  leading  to  the  staircase  up  to  the  firgt  floor  on  which 
is  the  museum,  42  ft.  by  28  ft.,  children's  recreation  room,  25  ft. 
by  16  ft.,  and  store  room  and  oflSce  for  curator,  13  ft.  by  12  ft. 
6  in.,  with  lavatory  attached. 

The  entrance  to  the  men's  and  women's  baths  is  at  the  side 
in  Benham  Street,  a  pay-office  separating  the  entrances. 

There  will  be  eleven  slipper-baths  for  the  men  and  nine  for 
the  women,  and  attached  to  these  will  be  the  necessary  waiting- 
rooms. 

The  men's  entrance  also  leads  to  the  men's  recreation  room, 
36  ft.  by  32  ft.,  and  gymnasium,  35  ft.  by  30  ft. 

The  gymnasium  will  be  fitted  up  with  the  necessary  apparatus 
for  the  equipment  of  an  up-to-date  gymnasium,  and  the  recreation 
room  will  contain  a  movable  bar  for  the  supply  of  refreshments, 
also  a  billiard  table  and  two  bagatelle  tables,  and  several  small 
tables  for  the  playing  of  such  games  as  chess  and  draughts. 

In  the  basement  is  the  heating  chamber  and  coal  store. 

The  buildings  are  fireproof  throughout,  the  floors  being  con- 
structed with  steel  joists  filled  in  between  with  breeze  concrete. 
The  floors  of  the  recreation  room,  gymnasium,  museum  and 
children's  room  are  laid  with  IJ-in.  deal  blocks  laid  on  concrete, 
whilst  the  entrances  and  corridors  to  museum  and  baths  are 
paved  with  encaustic  tiles,  the  floor  of  the  baths  themselves 
being  laid  with  Euboeolith. 

All  the  rooms  are  well  ventilated,  fresh  air  being  admitted 
by  means  of  inlet  panels,  and  also  through  ventilating  radiators, 
while  the  vitiated  air  is  extracted  by  means  of  exhaust  fans 
electrically  driven. 
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The  rooms  will  be  heated  and  hot  water  supplied  by  means 
of  two  independent  dome-top  boilers  fixed  in  the  basement,  in 
connection  with  which  will  be  a  large  circulating  cylinder. 

The  style  of  the  building  is  modem  Benaissance. 

The  whole  of  the  work  has  been  carried  out  by  the  Council's 
works  department,  at  an  estimated  cost  of  about  8000/.,  exclu- 
sive of  furnishing?. 


28.  Public  Laundry  and  Laundry  for 
Disinfecting  Station. 

These  laundries,  which  are  in  course  of  erection,  are  being 
built  at  the  rear  of  the  Latchmere  Road  baths,  and  adjoining 
the  disinfecting  station.  The  length  of  the  building  is  91  ft., 
the  width  73  ft.,  and  the  height  30  ft. 

The  two,  whilst  forming  one  whole  building  for  the  sake  of 
economy,  are  entirely  cut  off  from  each  other,  the  entrance 
to  the  public  laundry  being  from  Burns  Boad  and  Matthews 
Street,  whilst  that  for  the  disinfecting  station  is  from  Sheepcote 
Lane. 

The  laundry  for  the  latter  is  for  the  purpose  of  cleansing  and 
washing  the  linen  received  from  infected  houses  after  disinfect- 
ing, before  returning  the  same  to  the  owners.  It  will  be  fitted 
up  with  steeping-tank,  washing  machines,  hydro-extractor,  dry- 
ing-horses, and  mangling  machine. 

The  public  laundry  will  be  fitted  up  with  62  separate 
washing  compartments,  each  having  a  cast-iron  washing-trough 
and  shelf,  with  drying-horse  near  at  hand. 

There  will  also  be  four  hydro-extractors  and  eight  mangling 
machines,  all  of  which  will  be  driven  by  electricity. 

The  drying-horses  are  all  contained  in  a  chamber  which  is 
supplied  with  hot  air  by  means  of  a  steam  air-heater  and  large 
fans  driven  by  electric  motors. 

The  walls  of  the  buildings  are  being  built  with  hard  stock 
bricks,  with  red  facing  bricks  to  the  plinths,  pilasters  and  quoins 
to  the  windows  and  pilasters,  the  whole  of  the  sills  and  steps 
being  of  York  stone. 

The  interior  will  be  lined  with  white  glazed  bricks,  with  salt- 
glazed  dado  to  a  height  of  6  ft. 

The  roof  will  be  carried  by  framed  steel  trusses  resting  upon 
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stanchions  and  supporting  a  lantern  light  in  the  centre,  the  side 
windows  of  hich  will  be  made  to  open  for  ventilation. 

In  addition,  the  whole  of  the  windows  in  the  gables,  which 
are  of  wrought-iron,  will  have  their  upper  portions  made  to 
open. 

The  internal  portion  of  the  roof  will  be  lined  with  tongued 
and  grooved  boarding  covered  with  inodorous  felt  and  slating. 

The  floor  will  be  laid  with  granolithic. 

The  total  estimated  cost  of  the  scheme,  which  is  being  carried 
out  by  the  Council's  works  department,  is  about  9100/.,  which 
includes  machinery. 


29.  Public  Mortuary  and  Coroner's  Court. 

These  buildings  are  situated  in  Sheepcote  Lane,  and  have  a 
frontage  of  55  ft.  and  a  depth  of  87  ft. 

On  the  ground  floor  adjoining  the  public  entrance  is  the 
attendant's  room,  15  ft.  6  in.  by  14  ft.,  at  the  back  of  which  is 
a  shell  store,  15  ft.  6  in.  by  8  ft.  3  in. 

To  the  left  of  the  main  entrance  is  an  arched  gateway  giving 
access  to  the  yard  in  the  rear,  around  which  are  grouped  the 
following : — 

Post-mortem  room,  28  ft.  6  in.  by  24  ft.  6  in. ;  mortuary 
(non-infectious),  24  ft.  6  in.  by  18  ft.  6  in. ;  mortuary  (infec- 
tious), 17  ft.  6  in.  by  12  ft.;  doctor's  cloak  room,  w.c.  and 
lavatory ;  store  fordisinfectants. 

To  the  right  of  the  archway  is  the  doctor's  retiring  room, 
12  ft.  by  10  ft.,  whilst  to  the  left  is  the  coroner's  room,  14  ft. 
3  in.  by  10  ft.,  with  a  private  entrance  from  Sheepcote  Lane, 
and  a  lavatory  and  w.c. 

Between  the  infectious  and  non-infectious  mortuaries  is  a 
viewing  lobby  with  large  plate  glass  windows  for  viewing 
bodies,  and  a  large  cupboard  with  glass  panels  for  the  storage  of 
clothing  for  bodies  unidentified. 

From  the  back  of  the  coroner's  room  is  a  private  staircase 
which  leads  to  the  coroner's  court,  a  spacious  and  lofty  room  on 
the  first  floor,  measuring  37  ft.  by  23  ft. 

Adjoining  the  court  and  in  close  proximity  to  the  staircase 
is  the  witnesses'  waiting-room,  23  ft.  by  15  ft.  6  in. 

The  non- infectious  mortuary  is  fitted  up  with  twenty-eight 
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catacombs,  constructed  in  wrought  iron,  the  infectious  moiiiui; 
containing  eight,  the  upper  portion  of  same  being  covered  with 
charcoal.  There  is  also  a  galvanized  iron  shell  with  glass  pand 
for  inspection  of  decomposed  l»odies,  also  small  trolley  with 
adjustable  top  for  the  removal  of  bodies. 

The  post-mortem  room  is  fitted  up  with  lavatory,  with  hot 
water  geyser,  also  the  necessary  sinks,  slate  slabs  and  revolving 
tables  for  post-mortem  examinations. 

The  rooms  are  lighted  throughout  by  electricity,  and  the 
coroner's  court  is  fitted  up  with  gas  piping  as  a  stand-by. 

The  total  cost  of  the  buildings  'was  4800/.  (exclusive  of 
furnishing),  the  whole  of  the  work  being  carried  out  by  the 
Council's  works  department. 

30.  Disinfecting  Station. 

The  disinfecting  station  adjoins  the  mortuary  and  coroner's 
court,  and  has  a  frontage  of  30  ft. 

At  the  front  of  the  buildings  is  a  large  van  shed  with  open 
roof  through  which  is  entered  the  infected  chamber,  26  ft.  by 
16  ft.  and  13  ft.  6  in.  to  eaves,  which  is  fitted  up  with  steeping 
tanks,  etc. 

Adjoining  the  van-shed  is  the  formalin  chamber  and  store 
room. 

At  the  rear  is  the  disinfected  chamber,  26  ft.  by  21  ft.,  and 
13  ft.  6  in.  to  the  eaves,  fitted  with  two  disinfectors  with  vertical 
boiler  and  cistern.  There  is  a  store  room  at  the  side  of  this 
chamber  fitted  with  shelving  and  racks  for  the  storage  of  linen 
about  to  be  despatched. 

Both  the  infected  and  disinfected  chambers  are  fitted  up  with 
lavatory,  bath,  and  w.c,  also  extensive  cupboard  accommodation 
is  provided. 

The  wliole  of  the  buildings  were  erected  by  the  Council's 
works  de])artinent  at  a  cost  of  approximately  2500/. 

31.  Temporaky  Shelter,  Sheepcote  Lane. 

The  Public  Health  (London)  Act,  1891  (section  60,  sub- 
section 4),  imposes  an  obligation  upon  sanitary  authorities  to 
provide  accommodation  for  persons  who  have  been  compelled 
to  leave  their  dwellings  on  accoimt  of  disinfection  being  carried 
on  therein. 
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The  buildings  were  erected  in  1904,  and  adjoin  the  mortuary 
and  coroner's  court. 

They  have  a  frontage  of  40  ft.  and  an  average  depth  of  25  ft. 

On  the  ground  floor  is  a  three-roomed  tenement,  at  present 
occupied  by  the  mortuary-keeper,  and  a  two-roomed  tenement, 
each  having  separate  entrances.  Whilst  on  the  first  floor  are  a 
two  and  three-roomed  tenement. 

All  the  tenements  have  bath-room,  scullery  with  sink,  etc,, 
and  the  living  rooms  are  fitted  up  with  Messrs.  EUkay  and 
Comes*  patent  combined  kitchen  range,  copper,  and  bath 
arrangements. 

The  whole  of  the  work  was  carried  out  by  the  Council's 
works  department  at  a  cost  of  about  900/.  and  the  cost  of 
furnishing  was  about  50/. 

32.  PuBuc  Conveniences  or  ChAlets. 

There  are  seven  public  conveniences  in  various  parts  of  the 
borough,  only  one  of  which  is  built  underground. 

This  is  at  the  junction  of  Falcon  Road  and  Lavender  HiU, 
and  contains  conveniences  both  for  men  and  women  as  follows: — 

Men's  Department, — Eleven-stalled  urinal,  tliree  w.c/s,  and 
two  lavatories. 

Women's  Department, — Two  w.c's,  and  two  lavatories. 
Attendants  and  store-rooms  are  provided  to  each. 

The  walls  are  of  brickwork  in  cement  backed  up  with 
cement  concrete,  and  lined  throughout  with  white  glazed  bricks. 

The  conveniences  at  York  Eoad,  Bridge  Road,  and  Queen's 
Circus,  Battersea  Park,  are  all  of  the  same  design,  and  provide 
similar  accommodation. 

In  the  men's  conveniences  are  an  eight-stalled  urinal,  four 
w.c.'s  and  two  lavatory  basins,  whilst  in  the  women's  por- 
tion are  four  w.c.'s  and  two  lavatory  basins.  In  addition  there 
is  a  small  room  for  the  attendants,  and  store  rooms. 

The  buildings,  which  are  of  picturesque  appearance,  are  in  the 
half-timbered  style,  the  lower  portion  up  to  the  plinth,  which  is 
of  Portland  stone,  being  built  of  brickwork,  the  portion  above 
being  framed  in  timbers  filled  between  with  cement  rendering 
and  pebble  dash  face,  the  roofs  being  covered  with  red  Brosely 
tUes,  and  the  floors  paved  with  red  quarries  on  6  in.  of  cement 
concrete. 


258  ENGINEERING   NOTES  ON  THE  PUBLIC   WORKS  OF 

The  two  conveniences  at  Battersea  Park  (Chelsea  Bridge  end) 
are  similar  in  design  to  the  last  named. 

The  men's  convenience  consists  of  a  seven-stalled  urinal 
four  w.c/s,  and  two  lavatory-basins,  whilst  that  for  the  womai 
provides  four  w.c/s  and  two  lavatories,  etc.  In  addition  there  i* 
a  small  room  for  the  attendants,  and  store-rooms. 

The  convenience  at  Christ  Church  Gardens  is  for  men  and 
women. 

In  the  men's  portion  are  an  eiglit-stalled  urinal,  four  w.c\ 
and  two  lavatories,  whilst  in  the  women's  portion  are  three 
w.c.'s  and  lavatory. 

The  whole  of  this  work,  with  the  exception  of  Falcon  Road 
chalet,  was  carried  out  by  the  Council's  works  department  at  a 
total  cost  of  about  7500/. 

33.  Works  Depabtment. 

Any  description  of  the  municipal  works  of  Battersea  would 
be  incomplete  without  some  reference  to  the  works  department, 
which  has  grown  from  a  small  beginning  to  a  big  oiganisaUon, 
with  frequently  as  many  as  850  men  at  work  in  the  various 
trades  (exclusive  of  the  men  employed  in  all  the  other  depart- 
ments). 

Battersea  from  the  first  days  of  its  independence  undertook 
the  work  of  scavenging  and  watering  by  the  direct  employment 
of  labour.  As  time  went  on,  arrangements  were  made  to  still 
further  depait  from  tlie  contract  system,  and  wherever  possible, 
carry  out  all  works  by  the  Council's  own  staff.  This  was  done 
in  order  that  the  works  might  be  more  efficiently  performed  and 
fairer  conditions  of  labour  procured.  It  was  decided  that  the 
wages  paid  should  be  at  not  less  than  trade  union  rates,  and 
that  the  working  hours  should  be  48  per  week  summer  and 
winter  alike. 

In  order  to  undertake  such  a  department  further  accommoda- 
tion was  necessary,  and  the  highways  depot  in  Battersea  Park 
Koad  was  considered  to  be  most  suitable  for  the  purpose  owing 
to  its  central  position.  The  original  buildings  were  converted 
into  stores,  and  new  workshops  erected  at  a  cost  of  4084/. 

The  latter  consist  of  joiners',  with  joiners*  machinery,  wheel- 
wrights', with  wheelwrights'  machinery,  smiths',  fitters',  painters', 
harnessniakers',  and  plumbers'  shops. 
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Joiners*  Machine  Shop, — Saw  bench,  panel  planing  machine, 
mortising  and  boring  machine,  saw  sharpening  machine,  circular 
moulding  machine,  surfacing  machine,  and  grindstone. 

Wheelwrights'.  Machine  Shop. — Spoke  copying  lathe,  band 
saw,  rise  and  fall  saw  bench,  general  wheelwright,  iron  drilling 
machine,  dovetailing  machine,  and  saw  sharpening  machine. 

Smiths'  Shop, — Two  double  forges,  three  single  forges,  lathe, 
shearing  and  punching  machine,  smith's  blow  fan,  grinding 
machine,  vices,  etc. 

Fitters*  Shop, — Engineers  screw-cutting  lathe,  hand  screwing 
machine,  and  hand  drilling  machine. 

All  the  machinery  is  driven  by  a  25  h.p.  Crossley  gas 
engine,  and  a  van-lift  is  provided  for  raising  carts  and  vans  to 
the  wheelwrights'  shop  on  the  first  floor. 

The  department  is  under  the  control  of  a  superintendent  of 
works,  and  a  storekeeper  has  charge  of  the  stores,  both  acting 
under  the  direction  of  the  borough  engineer. 

As  the  works  updertaken  by  the  Council  increased,  the 
accommodation  at  the  workshops  and  stores  was  found  in- 
adequate; at  the  same  time,  further  wharfage  accommodation 
was  considered  necessary,  and  the  Council  purchased  Falcon 
and  Grove  wharves. 

Portions  of  these  were  taken  over  by  the  electric  lighting 
and  highways  departments,  the  remainder  being  utilised  by  the 
works  department  for  unloading  barges  of  material  and  for 
other  purposes  which  could  not  be  undertaken  at  Battersea 
Park  Road. 

A  travelling  crane  is  provided  for  unloading  the  barges,  and 
a  mortar  mill  driven  by  a  portable  engine  for  supplying  mortar 
for  building  purposes  and  paving  works. 

Two  saw  benches,  also  driven  by  portable  engines,  have  been 
erected  on  a  gantry  for  cutting  wood  blocks.  The  planks,  which 
arrive  in  barge,  are  deposited  by  the  crane  close  to  these  and  cut 
into  blocks  with  a  minimum  amount  of  handling  and  conse- 
quently at  a  less  cost  than  if  the  blocks  were  purchased  ready 
cut  and  delivered  on  the  roads  by  a  contractor.  A  further 
advantage  is  obtained  in  this  way  as  a  large  stock  can  be  kept 
and  delay  avoided  when  carrying  out  works,  as  delivery 
compatible  with  the  requirements  of  the  work  cannot  always  be 
relied  upon. 

A  portion  of  the  whari*  is  used  as  a  mason's  shop,  and  stone 
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for  building  purposes  is  delivered  here  in  bulk  and  sawn  and 
dressed  as  required  for  use  in  the  works.  Other  accommodatioii 
provided  at  the  wharf  includes  a  cement  store  where  the  cement 
is  cooled  preparatory  to  use,  and  storage  for  grosser  materul, 
such  as  ballast,  sand,  pipes,  kerb,  setts,  York  paving,  etc,  the 
latter  being  delivered  by  barge  and  afterwards  squared  by  the 
Council's  workmen.  In  this  way,  it  is  found  to  be  more 
efficiently  done,  as  when  delivered  ready  squared  the  arrises  tie 
always  more  or  less  injured  in  transit  and  handling. 

The  foregoing  description  of  some  of  the  works  canied  out 
will  give  an  idea  of  the  magnitude  of  the  department,  bat  it 
might  be  mentioned  that  since  its  inception  in  1895  works  to 
the  value  of  nearly  half  a  million  have  been  completed,  exdusive 
of  small  jobbing  works. 


Trades  and  WA6Ee>. 


BuiMing  Tradeu : — 
General  Foremau,  £5  per  week  when 

engaged  on  lar«;e  jobs. 
Bricklayers,  lOJrf.  per  hour. 
Do.,  gauged  work,  lljd.  do. 
Do.,  sewer  work,  U.  2^.  do. 
Carpenters  and  joiners,  lO^d,  do. 
Do.,  staircase  hands,  1 1  ^d.  do. 
French  Polishers,  9d.  do. 
Gas  and  hot- water  titters,  lOr/.  do. 
Glaziei-s,  l^^d.  do. 
Joiner  machinists,  11^.  do. 
Painters,  9d.  and  l^Jd.  do. 
Paperhangers,  OiJ.  do. 
Plasterers,  1 1  d.  do. 
Plumbers,  1  Id,  do. 
Do.  mates,  l^d.  do. 
SraiFolders,  iid.  do. 
Slaters,  DJd.  do. 
Smiths,  lOd.  do. 
Do.,  hammermen,  Sd.  do. 
Stonemasons  : 

Banker,  lO^d.  do. 

Fixer  and  granite  masons.  1 1^.  do. 
Timbermen,  rammermen  and  bolsters, 

S^d.  do. 
Zinc  workers,  lOd.  do. 

Miscellaneous : — 
Baths. 
Attendants  (male),  30».  per  week. 
Do.  (female),  2 la.  do. 
Laundrymen,  3()«.  do. 
Stokers,  34«.  do. 
3Ioney-iakers,  21«.  do. 


Miscellaneous — 
Cemeteries. 
Grave-diggers. 
Foreman,  B5s.  do. 
Diggers,  SO*,  da 
Attendants,  etc,  30*,  do. 
Carter,  SOs,  do 
Gardeners. 

Foreman,  35«.  do. 
Gardeners,  H0«.  do. 
Under  gardeners,  2.V  do. 
Chaff-cutters,  30*,  do. 
Chalet  attendants. 
Male,  28«.  do. 
Do.,  relief,  7d.  per  hour. 
Female.  2U.  per  week. 
Do.,  relief,  3».  6d.  per  shift 
Cleaners  and  attendants.  Municipal 
Buildings  and  Town  Hall,  3Ut.  per 
week. 
Cleaner  of  Coroner's  Court,  2#.  6iL 

each  time  Court  is  required. 
Disinfectors  and   drain-testers,  3U. 

per  week. 
Drivers,  30»«.  do. 
Dust  collectors,  BOtt,  do. 
Electric  lighting  department : — 
Lamp  trimmers. 
Foreman,  42k.  do. 
Lamp  trimmers,  35*.  do. 
Do.,  mates,  30«.  do. 
Jointers. 
Foreman,  .")0»«.  do. 
Jointers,  42k.  do. 
Do.,  mates,  30i(.  do. 
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Boiler  room — 

Foreman,  888.  per  week. 
Firemen. 
Gangers,  37«.  do. 
Firemen.  84«.  do. 
Coal-trimmers,  l^d,  per  hour. 
Engine  drivers,  S^s,  per  week. 
Fitters,  42«.  do. 
Sivrine  driTers. 

Stationary  engine  drivers,  860.  do. 
Boad-roUer  dnvers,  96$.  da 
F'arriers. 

Firemen,  42«.  do. 
Duormeu,  36f.  do. 
Flag  boys,  lOa.  do. 
Fosesboremen,  32«.  do. 
Oaiden  attendants,  30«.  do. 
Samess-makers,  lOd  per  hour. 
Hbrsekeeper  (Hiffbways),  508.  per 

week,  with  residenoe. 
I>o.  (dusting),  878.  6d,  da,  do. 
]>>.,  assistants,  358.  do. 
!L*aboarer8  and  navvies. 
At  dust  depot,  808.  do. 
At  stores,  308.  do. 
Ordinary,  7^.  per  honr. 
Laying  tar-paving,  7^.  do. 
Hand  linemen  (sewer  workX  8}<i. 

do. 
Omcrete  levellers  and  pan-men» 

8d.da 
Breaking-up  roads  and  soreeding 
in  connection  witb  wood-paving ; 
and  (at  the  discretion  of  en- 
gineer) when  engaged  on  offen- 
sive sanitary  works,  S^d.  do. 


Libraries — 
Assistant  caretakers  (male),  308. 

per  week. 
Gleaners,  7^  per  hour. 
Sunday  attendant,  7M.  da 
Masons  (paviors),  10^  do. 
Mortuary  keeper,  85s.  per  week,  with 

residenoe. 
OflSoe  boys  or  messengers  on  works, 

lOs.  per  week. 
Bondmen — 
Inspectors,  408.  per  week. 
Do.,  858.  do,  with  residence. 
Gangers,  328.  do.  (when  actually 
engaged  on  leyelling,  6d.  per 
day  extra). 
Men,  capable  of  performing  any 
work  required  on  the  roods,  808. 
per  week.     When  engaged  on 
ievelliiig,    6d.    per   day   extra. 
Only  capable  of  performing  the 
light  work  required  on  the  roads, 
2&.  per  week. 
Tarpaulin-makers,  328.  per  week. 
Sewer  flnshers — 
Fort-men,  388.  per  week. 
Flnshers,  368.  do. 
Sbootmen,  808.  per  week. 
Stuble-helpe,  7^.  per  hour  week- 
dayH,  l8.  Sd.  per  hour  Sundays 
(total  hours  not  to  exceed  48  per 
week). 
Stokers  and  feeders — 
Foremen,  368.  per  week. 
Stokers,  848.  do. 
Timekeepers,  308.  do. 
Watchmen,  7id.  per  hour. 
Wheelwrights,  lOd.  do. 


In  conclusion,  the  Author  would  like  to  express  his  thanks  to 
all  those  who  have  rendered  him  assistance  in  the  arrangements 
for  this  meeting,  especially  mentioning  the  assistants  in  his  own 
department,  the  Town  Clerk,  the  Assistant  Town  Clerk,  Mr.  Alex. 
Millar,  A.  M.  Inst.  C.E.,  the  Resident  Engineer  of  the  Tramways, 
and  Mr.  R.  M.  Gloyne,  M.  Inst.  C.E. 

The  Author's  thanks  are  further  due  to  the  Council  for  their 
kindness  in  placing  the  several  buildings  and  depots  at  the 
disposal  of  the  Association  for  this  meeting. 
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DISCUSSION. 

Mr.  J.  Lemon  :  I  have  pleasure  in  proposing  a  hearty  vole 
of  thanks  to  Mr.  Hayward  for  his  paper.  With  tar  macadam 
so  much  depends  upon  the  way  in  which  the  tar  is  mixed.  Fint 
of  all  you  want  the  proper  tar,  then  the  proper  prepantion,  and 
then  you  want  skilled  men  to  make  it.  Mr.  Haywaid  has  re- 
ferred to  the  incessant  opening  of  the  streets  for  gas,  water  and 
other  purposes,  but  I  must  congratulate  Battersea  on  getting  the 
whole  of  these  openings  made  good  by  their  own  workmen.  I 
cannot  help  noticing  the  enormous  cost  of  28.  lOd.  per  cubic  yaid 
for  the  disposal  of  refuse  after  being  placed  in  the  baiga  Tloe 
is  no  other  place  I  know  of  where  such  an  enormous  cost  has 
been  incurred ;  I  know  the  high  cost  is  inevitable,  but  does  it 
not  point  to  this — the  sooner  you  get  rid  of  gravol  roads,  the 
better  ?  As  to  the  collection  of  refuse  my  experience  is  that  a 
collection  once  a  week  is  quite  often  enough.  Where  you  try  to 
remove  it  more  than  once  a  week,  the  men  become  a  nuiaanoe, 
and  householders  tell  them  they  do  not  want  to  be  bothered  with 
them. 

Mr.  J.  Lobley  :  I  desire  to  second  the  vote  of  thanks  to  Sir. 
Hayward  for  his  paper.  The  price  charged  for  the  electric  arc 
lamps  seems  very  small,  but  of  course  a  good  deal  depends 
whether  they  are  alight  all  night.  If  the  lamps  €Lre  extinguished 
at  midnight,  it  reduces  the  consumption  of  current  by  one-hal£ 

Mr.  W.  Harpur  :  I  should  like  to  know  what  kind  of  slag  if 
used  and  where  obtained ;  what  kind  of  tar  is  used — the  fiofot- 
tion  of  tar  used  to  a  given  quantity  of  slag  and  the  method  of 
mixing  ?  Is  the  tar  applied  hot  or  cold,  also  is  the  slag  heated, 
and  if  so,  by  what  means  ?  Is  any  other  material  used  with  the 
slag  and  tar ;  and  if  so,  what  and  in  what  proportions  ?  Then 
how  does  the  tarred  slag  macadam  stand  omnibus  traffic  as  com- 
pared with  Guernsey  granite  macadam  ?  I  should  like  to  know 
the  candle-power  of  the  large  and  the  small  electric  lamps,  and 
of  the  Nernst  lamps  respectively.  Are  the  Nemst  lamps  a 
success  ?  Does  the  electric  light  department  provide  lamps  and 
pillars,  and  include  the  cost  of  carbons  and  repairs,  lighting  and 
extinguishing  for  the  price  given  in  the  paper  ? 
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Mr.  A.  M.  FowLBR :  I  see  by  the  paper  you  have  three  miles 
of  granite  sett  paving  in  Battersea,  laid  I  suppose  as  an  experi- 
ment. Granite  paving  is  admitted  by  everyone  who  has  used  it 
to  be  the  most  economical  so  far  as  cost  is  concerned  of  any 
paving  you  can  put  down  in  a  large  town  with  heavy  traffic. 
The  great  fault  of  the  paving  there  is  that  it  has  been  laid  down 
snch  a  length  of  time,  that  the  arrises  of  the  stone  have  worn 
away  and  the  noise  of  the  traffic  passing  over  it  is  great.  With 
xegard  to  the  collection  of  refuse,  a  good  deal  might  be  done,  as 
ia  done  in  many  houses,  by  the  burning  of  all  domestic  refuse  on 
the  kitchen  fires.  If  you  notice  the  refuse  to  be  burnt  at  some 
of  our  destructors,  you  will  find  large  quantities  of  garbage,  and 
-Blth,  all  liable  to  ferment  and  so  becoming  a  great  nuisance. 

Mr.  0.  E.  Winter  :  The  price  of  hardwood  paving  strikes 
TQC  as  being  high.  I  should  expect  to  get  the  foimdation  put  in 
for  the  price  of  13s.  6d.  per  super,  yard.  With  respect  to  the 
flectional  blocks,  I  think  I  was  the  first  engineer  to  put  these 
down  in  London.  These  were  laid  seven  or  eight  months  since 
at  Edgware  Eoad,  Ealbum.  It  is  a  hardwood  block  I  have  been 
anxiously  looking  after,  because  I  think  it  will  overcome  the 
difficulties  met  with  in  hardwood  paving,  more  especially  the 
shrinkage  of  the  blocks  in  hot  dry  weather.  The  blocks  being 
put  down  in  this  sectional  form  and  thoroughly  bound  together 
this  difficulty  is  got  over.  The  result  has  been  that  throughout 
the  winter  there  has  been  no  movement  observable  in  the  pave- 
ment. Although  the  blocks  have  been  laid  in  a  road  50  feet  in 
width  there  has  been  no  expansion;  and  it  has  not  been  neces- 
sary to  adjust  the  kerbs.  So  far  as  I  can  see  there  will  be  no 
shrinkage  during  dry  weather,  which  is  a  very  important  element 
in  paving.  It  seems  to  me  these  blocks  are  very  promising 
material  for  wood  paving.  Another  point  is  that  the  blocks  are 
almost  as  noiseless  as  creosoted  deal  blocks,  certainly  much 
quieter  than  ordinary  hardwood  paving.  This  is  attributable 
no  doubt  to  the  pitch  grouting  round  the  sections  of  the  blocks. 
As  to  tar  slag  macadam,  I  have  put  it  down,  and  it  is  a  very  good 
pavement.  I  have  not  yet  put  it  down  in  streets  where  there  is 
heavy  traffic,  but  in  side  streets  and  cul-de-sacs,  where  children 
make  their  playgrounds.  The  obstacle  in  putting  it  down  is  the 
cost :  3s,  or  4s.  per  yard.  To  put  it  down  to  a  large  extent  would 
incur  a  very  large  expenditure.  I  have  adopted  a  plan  which 
to  some  extent  approaches  the  surface  of  tar  macadam,  and 
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itKluces  tlie  dust  on  ordinary  macadam  i-oads,  by  using  t 
Westruniite.  This  is  put  over  the  nmd  under  i-epair  wl 
roller  is  doing  the  last  mlliug.  I  tried  this  in  a  roa^l  twi 
a^'O,  and  there  has  been  less  dust  on  tiie  road  in  sumn 
less  mud  in  winter.  I  think  it  a  safe  estimat>e  to  say 
i"  will  add  30  or  40  per  cent,  to  the  life  of  the  road. 

J  done  at  the  cheap  cost  of  Irf.  to  2d.  per  scjuare  yanl.    As 

rejxiir  of  trenches,  I  should  like  to  know  whether  Mr.  Hi 
I  hjis   an  agreement  with   the   (leneral    Post    Office   to  j 

';  s(!hcdule  rates  mentioned.     With  reference  to  scavengin 

f  ■  quite  true  that  the  adoption  of  more  ]^)ermanent  materials! 

j  (  the  cost  of  scavenging.     During  the  last  six  years,  althoi 

I  ;  have  added  six  miles  to  our  roads  in  Hampstead,  the 

removing  slop  has  been  reduced.  It  is  unfortunate  for  Ba 
that  it  does  not  iK)Ssess  a  good  central  dejiot  with  thei 
works.  It  is  a  very  great  advantage  in  the  administiatir 
district.  Witli  reference  to  the  collection  of  refuse  it  app 
me  tliat  so  far  as  London  is  concerned  the  collection  of 

I  .  refuse  should  be  carried  out  at  least  twice  a  week,  and 

rather  surprised  that  Battersea  has  not  come  up  to  date  i 
respect.  With  regard  to  street  lighting  I  observe  that  it 
apparent  intention  of  the  Battersea  council  to  extend  thee 
incandescent  lamps  in  many  of  their  streets.  I  doubt  w 
that  is  an  economical  or  eflective  course.  In  Hampste 
liave  recently  removed  some  incandescent  electric  lamp 
substituted  incandescent  gas,  with  good  results ;  obtaii 
})etter  light  at  less  cost.  I  quite  admit  that  so  far  as  wide 
reads  are  concerned  that  the  are  lamps  are  the  most  econoi 
Mr.  K.  J.  Angel  :  With  reference  to  the  frequent  colli 
of  house  refuse,  Mr.  Fowler  does  not  recognise  that  in  Li 
we  go  in  very  largely  for  gas  iii-es,  and  therefore  it  is  quit 
possible  to  consume  the  refuse  on  the  kitchen  fire.  If  the  h 
hold  refuse  is  allowed  to  accumulate  for  a  week,  it  becomes  a 
large  item.  In  my  district  the  dust  is  collected  twice,  ai 
some  cases  even  three  times  a  week.  The  question  of  gas  f 
electric  light  is  one  which  has  been  occupying  the  atteutiou 
good  many  councils.  1  notice  the  cheapest  price  for  ele 
light  is  G/.  per  lamp  per  annum,  whereas  the  Gas  Light  Com] 
look  after  and  maintain  a  lamp  for  3/.  Ss,  9d.  per  annum,  ai 
believe  it  can  be  done  for  even  less  than  that.  In  referem 
this,  1  should  like  to  know  what  it  is  that  has  influenced 


DISCUSSION.  265 

Baitersea  borough  council  in  still  pushing  forward  the  electric 
light,  because  it  seems  to  me  in  a  progressive  borough,  one 
abould  study  the  ratepayers*  pockets,  and  give  them  what  in  my 
opinion  is  a  better  and.  more  uniformly  distributed  illumi- 
nation. I  should  like  Mr.  Hayward  to  give  us  his  experience 
of  Norwegian  setts.  My  own  experience  is  that  Norwegian  setts 
are  very  soft,  and  not  at  all  suitable  to  heavy  traffic.  Sectional 
blocks  are  not  a  now  thing,  having  been  in  use  ten  or  twelve 
years,  but  I  think  the  difficulty  with  them  is  overcome  in  the 
present  type  by  the  elimination  of  the  metal  clip.  I  have  seen 
the  new  form  of  blocks  which  are  secured  by  a  groove  and  fillet. 
I  do  not  think  that  efficient  work  can  be  secured  from  men 
working  on  the  streets  at  an  advanced  stage  of  life.  My  council 
have  adopted  the  principle  of  draining  the  water  from  the  road 
alop  in  order  to  give  the  contractor  only  the  solid  material.  If 
Bi^tersea  did  that  they  might  reduce  the  cubic  capacity  and  the 
annaal  expenditure.  Reference  is  made  in  the  paper  to  artificial 
flags,  and  I  wish  to  ask  Mr.  Hayward's  opinion  of  the  dual 
materials.  I  have  heard  it  said  that  the  upper  surface  scales 
«way  and  that  it  is  occasionally  necessary  for  the  workmen  to  go 
oat  to  attend  to  them.  Theie  is  a  flag  on  the  market  which  in 
the  early  days  of  its  history  was  formed  of  two  thicknesses  of 
diflferent  material.  I  had  an  unfortunate  experience  with  those 
flags,  the  tops  simply  scaling  off,  a  portion  coming  away  from  the 
bedding  underneath.  It  is  possible  with  the  same  machinery  to 
make  the  flags  with  two  faces,  and  so  be  able  to  turn  them  when 
the  top  surface  is  worn  away,  which  cannot  be  done  if  the  small 
Uiickness  is  used.  As  to  the  wood  on  the  margins  of  the  tram- 
way, my  own  impression  is  that  Karri  has  a  great  tendency  to 
eoiduroy.  I  should  have  thought  that  Jarrah  would  have  been 
tiie  better  of  the  two.  I  should  like  to  know  the  price  per  cube 
foot  of  the  stables  which  have  been  erected.  In  my  own  borough 
fltables  have  been  erected  by  me  at  9^.  per  cubic  foot.  I  see 
that  the  borough  engineer  was  instructed  to  prepare  revised  plans 
based  upon  the  premiated  designs  for  the  artisans'  dwellings. 
That  I  regard  as  a  very  retrograde  step,  and  one  which  ought  to 
be  strictly  discouraged  in  any  council  which  aims  at  purity  in 
commercial  life. 

Mr.  Norman  Scorgie:  If  the  Members  will  look  at  the 
statistics  a  good  many  will  be  surprised,  when  comparing  the 
total  rates,  to  see  how  little  the  borough  councils  are  responsible 
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for.  In  Battersea  of  the  total  rate  of  4s,  2d.  only  1$,  5d. : 
expenditure  over  which  the  borough  council  have  control.  1 
fore,  of  every  1/.  collected  in  rates  the  Battersea  council  hav< 
to  deal  with  Gs.  8rf.  I  agree  with  Mr.  Winter  that  the  pi 
wood  paving,  of  13s.  6rf.  per  yard  without  foundations,  is  bj 
ingly  high,  especially  when  it  is  borne  in  mind  that  the  I 
would  not  cost  more  than  9s.  thus  leaving  4^.  6rf.  for  layin 
grouting  up.  Reference  has  been  made  to  the  sectional 
blocks.  I  am  one  who  has  tried  tins  pa\ang  and  subjectec 
|.  heavy  traffic,  and  have  formed  a  very  good  opinion  of  it 

I  noise  is  very  much  less  than  with  ordinary  wood  paving, 

;  think  witli  Mr.  Angel  that  the  present  sectional  wood  1 

remove  many  of  the  objections  which  are  made  to  blocks 
i  metal  clips.     Mr.  Winter  has  referred  to  the  Post  Offiw 

arrangements  as  to  making  good  street  openings.  Of  al 
people  T  have  to  deal  with  they  are  the  hardest  to  make  a  bai 
If  Mr.  Hayward  succeeds  and  gets  the  price  put  in  the  sch 
he  ought  to  be  congratulated.  Take  the  first  item,  York  p 
relaid  2s.  3d,  per  super,  yard.  Tliat  is  a  very  good  price. 
regard  to  scavenging  we  can  hardly  congratulate  Battei» 
I  the  decision  that  no  man  is  employed  on  the  highways  und 

years  of  age.  In  the  interests  of  the  men,  I  think  that  is  w 
In  the  metropolis  we  .are  more  favoured  tlian  in  the  provi 
and  are  enabled  to  give  workmen  superannuation.  If  a 
has  to  begin  work  at  40  years  of  age  and  over,  what  pes 
chance  has  he  of  putting  in  sufficient  years  service  to  seei 
proper  superannuation.  At  65  he  has  put  in  25  years,  and 
superannuation  allowance  is  12s.  6rf.  per  week.  I  think 
advisable  that  we  should  have  our  men  at  the  prime  of  life, 
a  man  comes  to  us  at  25  years  of  age,  and  stays  40  yean 
goes  away  with  11.  a  week  superannuation.  As  to  the  rem 
of  house  refuse  it  is  stated  that  the  total  amount  is  60,000 1 
per  annum.  That  is  a  very  excessive  quantity,  and  I  she 
like  to  ask  if  some  mistake  has  not  been  made  in  the  figo 
In  Hackney  with  a  population  of  227,000,  we  get  38,000  tons 
annum.  We  collect  once  a  week  and  in  one  or  two  main  str 
more  frequently.  In  Islington,  with  335,000  people  the  rei 
only  amounts  to  55,000  tons  per  annum.  Taking  six  person 
each  house  it  amounts  to  36  cwt.  per  house  per  annum 
Battersea.  I  suggest  to  Mr.  Haj'ward  that  he  has  multip] 
the  32,000  loads  by  two  instead  of  IJ,  which  Mr.  Barber  find 
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tlie  correct  figure  in  Islington.  As  to  lighting  it  is  not  safe  to 
make  comparisons  on  the  figures.  The  259  large  electric  arc 
lamps  are  charged  at  18/.  per  annum.  One  is  not  able  to  decide 
whether  that  is  a  reasonable  or  excessive  charge,  because  no 
information  is  given  as  to  the  number  of  hours  they  are  lighted. 
I  cannot  congratulate  Battersea  upon  its  adoption  of  the  Nernst 
electric  lamp.  In  Hackney  we  have  discarded  them,  after  their 
being  tried  and  found  wanting.  We  paid  4d.  per  annum  for  them, 
and  Battersea  is  paying  50  per  cent.  more.  There  is  nothing  in 
the  paper  as  to  substituting  incandescent  electric  for  incandescent 
gas  lamps,  as  supposed  by  Mr.  Angel.  Battersea  apparently 
cxmtemplates  doing  away  with  the  old  flat  flame  gas  burners  and 
patting  in  arc  lamps.  If  Battersea  can  aflbrd  it,  they  are  progres- 
sive in  that  direction  and  economical.  Battersea  is  suffering, 
like  all  boroughs,  in  respect  of  the  confusion  in  the  law  as  to 
aewer  verms  drain,  and  I  hope  will  support  those  borough  councils 
who  want  to  see  the  law  altered.  Their  contribution  to  the 
poroperty  owners  has  exceeded  2200Z.  per  annum  for  the  last 
nine  years.  My  experience  is  the  same,  and  I  think  it  may 
be  safely  said  that  the  ratepayers  of  London  are  paying  50,000/. 
a  year  which  the  owners  should  morally  and  equitably,  if  not 
legally,  pay. 

Mr.  A.  H.  Campbell  :  Eeference  has  been  made  to  the  low 
general  district  rate  of  Battersea,  and  with  all  the  enterprise  of 
this  borough,  a  rate  of  Is.  5d,  is  most  moderate.  As  compared 
with  extra  metropolitan  suburbs,  you  must  bear  in  mind  that 
Battersea  has  the  advantage  of  the  London  Coimty  Council,  the 
Metropolitan  Asylums  Board,  fire  defence,  the  main  drainage,, 
pcurks,  and  certain  other  advantages.  If  these  were  added,  the 
rate  would  be  brought  up  to  2s.  or  4s,  per  annum,  which  is  about 
the  average.  Undoubtedly  tar  macadam  is  the  acme  of  cleanli- 
ness. I  find  that  every  work  is  measured  by  a  professional  valuer, 
I  think  that  is  the  most  effective  method  of  check  as  to  the 
validity,  fairness,  and  propriety  of  the  tenders  submitted  by  the 
works  manager,  and  if  that  example  could  be  followed  in  other 
towns,  works  departments  might  thrive  on  a  fairer  and  surer 
foundation  than  now  exists. 

The  Pbesident:  Mr.  Scorgie  has  referred  to  the  various 
charges  m^e  by  Battersea  for  making  good  trench  openings  by 
the  various  companies.  In  fixing  those  charges,  the  question 
of  establishment  charges  ought  to  be  borne  in  mind.    I  am 
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afraid  many  of  the  towns  do  not  bear  it  in  mind.  I  haw 
always  been  in  the  habit  of  adding  something  to  the  cost  of  the 
work  for  the  cost  of  the  establishment.  Recently  I  was  questioned 
on  that  point,  and  went  into  figures.  I  have  been  charging  ftom 
10  to  15  i)er  cent.  I  found  the  proi)er  charge  was  10  percent 
In  that  is  included  rent  of  stores,  capital  payments  for  buildings, 
and  the  wages  of  everybody  connected  with  the  superintendence 
of  labour,  the  keei)ing  of  stores  and  time-keeping,  but  nothing 
for  office  (i.e.,  Guildhall)  expenses.  Then  I  liave  made  a 
bargain  with  various  people  that  we  should  charge  an  addi- 
tional amount  to  cover  third  party  risks.  You  are  all  awaie  of 
the  fact  that  if  you  do  work  for  a  water  company,  or  any  other 
company,  and  if  any  accident  happens  whilst  the  works  are  in 
your  charge,  your  Coqwration,  not  the  company,  is  liable,  and  yon 
ought  to  safeguard  your  Corporation  against  that  liability. 

Mr.  T.  W.  A.  Hayward  :   I  am  very  much  obliged  to  yon 
for  the  hearty  vote  of  thanks  you  have  passed.     Tlie  price  of 
barging  away  the  refuse  was  the  lowest  tender  received.     It  does 
add  seriously  to  the  cost  of  scavenging.     The  public  lamps  aw 
lighted  3940  hours  |)er  annum.     Tlie  lamps  are  put  fairly  cloee 
together,  and  the  street  lighting  is  second  to  none  in  the  kingdom. 
In  reply  to  the  series  of  questions  put  by  Mr.  Harpur,  I  may  say 
the  slag  which  has  proved  such  a  success  in  Battersea,  is  what  is 
known  as  in^nstone  slag,  and  is  obtained  from  WellingboniUgh, 
every  stone  being  i>acked  by  hand  to  ensure  good  material    The 
slag  is  broken  to  a  uniform  gauge  and  mixed  with  refined  tar, 
while  botli  are  hot,  in  a  machine  specially  designed  for  the  piuv 
pose  by  the  contractors.     No  other  material  is  mixed  with  ir.    I 
find  that  this  slag  tar  macadam  is  suitable  for  heavy  traffic  as 
well  as  liglit  traffic,  and  gives  absolutely  the  best  results  of  any 
tar  macadam  I  have  used  or  seen.     I  might  perhaps  refer  to  the 
experiment  that  the  London  County  Council  has  carried  out  on 
the  Thames   embankment.     Members  of  the   London  County 
Council  visited  and  insj>ected  the  roads  at  Battersea  and  deter- 
mined to  lay  some  of  their  roads  with  tar  macadam.     They  put 
down  three  sections,  slag,  granite,  and  limestone.     After  a  few 
months  the  limestone  tar  macadam  was  worn  through,  the  graniw 
tar  macadam  was  broken  all  to  pieces,  but  the  slag  tar  macadam 
is  as  good  now  as  wlien  it  was  first  put  down.     It  may  be  of 
interest   to  tlie  Members  to  know  that  according  to  a  recent 
police  report  nearly  10,000  vehicles  pass  over  this  portion  of  the 
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embankment  every  twelve  hours.  The  first  road  put  down  with 
this  material  on  an  omnibus  route  did  not  need  any  repairs  for 
two  years,  and  then  it  was  only  painted  and  sprinkled  with  slag 
shippings  at  a  cost  of  less  than  2d.  per  yard,  although  con- 
tinuously used  by  omnibuses  ;  while  on  the  other  hand  a  length 
of  road  adjoining  the  tarred  slag  macadam  road  has  been  repaired 
four  times  in  the  same  period.  The  candle  power  of  the  large 
SIC  lamps  is  1000,  of  the  smaller  ones  500,  and  of  the  Nernst 
lamps  64.  The  cost  given  for  lighting  includes  maintenance, 
upkeep,  and  all  other  charges.  Half  the  lamps  are  alight  all 
through  the  night,  the  remainder  being  put  out  at  midnight. 
The  Nemst  lamps  are  successful.  The  tlu'ee  miles  of  granite 
pitching  was  not  laid  as  an  experiment,  but  to  withstand  the 
heavy  traffic.  Where  new  granite  pitching  is  laid,  the  special 
dressed  setts,  as  described  in  the  paper,  are  used.  These  setts 
present  an  even  surface  and  when  properly  laid  with  close  joints 
the  noise  from  the  tralBSc  is  reduced  to  a  minimum,  which  fact,  in 
time,  will,  no  doubt,  bring  that  paving  more  into  favour.  Mr. 
Winter  has  called  attention  to  the  price  of  wood  paving  as  given 
in  the  paper.  The  cost  of  Karri  blocks,  which  are  the  kind 
^ways  used  in  Battersea,  is  very  high  at  the  present  time,  which 
will  account  for  the  seemingly  high  figure.  I  believe  the  con- 
tractors on  the  tramways  reconstruction  work  are  now  paying 
13/.  or  14Z.  per  1000  for  9  in.  by  3  in.  by  5  in.  blocks.  The 
Battersea  works  department  buy  the  planks  and  cut  them  into 
blocks.  I  was  glad  to  hear  what  Mr.  Winter  said  in  favour  of 
the  sectional  block.  I  am  of  opinion  that  that  particular  kind 
of  paving  will  be  largely  used.  In  regard  to  the  collection  of 
refuse,  reference  to  the  paper  will  show  that  Battersea  is  up-to- 
date.  As  to  a  central  depot  we  find  the  want  of  it  a  great  diffi- 
-culty,  but  as  Battersea  grew  so  rapidly  it  would  have  entailed 
an  enormous  cost  to  have  bought  land  for  a  central  depot,  so  we 
•did  the  next  best  thing  and  built  depots  in  different  parts  of  the 
district.  In  reply  to  Mr.  Angel's  query  in  reference  to  street 
lighting,  the  borough  owns  the  electricity  works,  and  that  is  no 
doubt  the  reason  why  that  kind  of  light  was  adopted.  In  regard 
to  the  life  of  Norwegian  setts,  my  opinion  is  at  variance  with 
Mr.  Angel's.  Some  Norwegian  setts  are  undoubtedly  as  good  as 
any  that  can  be  obtained  in  this  country,  while  of  course  the 
cost  is  very  much  less.  The  old  men  referred  to  as  employed  on 
the  roads,  are  generally  men  that  have  been  in  the  council's 
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service  in  other  departments,  and  as  old  age  comes  upon  them 
they  are  put  to  work  upon  the  roads  as  being  the  most  soitalde 
employment  that  can  be  found.     Mr.  Angel  may  perhaps  be 
surprised  to  hecur  that  in  Battersea  the  water  is  drained  from  the 
slop  to  a  certain  extent  before  the  slop  is  placed  into  the  bargee. 
The  flags  made  by  the  works  department  do  not  scale,  and  I  ha?e 
never  had  occasion  to  replace  a  flag  after  it  lias  been  laid.     Double 
faced  flags  are  not  a  success.     The  price  for  the  stables  was  IM. 
per  cubic  foot.     As  to  the  designs  for  the  artisans'  dwellings,  I 
should  like  to  say  that  I  have  fully  qualified  architects  in  my 
ofl&ce,  and  one  of  them,  who  ia  a  member  of  the  Boyal  Institute 
of  British  Architects,  is  well  known  to  many  Members  present^ 
and  is  one  of  the  most  successful  architects  that  any  borough 
engineer  has    the    pleasure   of   numbering   on    his    staff.    In 
Battersea  the  first  roadway  laid  with  tar  slag  macadam  was  laid 
in  the  way  I  thought  best.     The  bus-drivers  complained  when  it 
was  first  laid  that  it  was  soft,  and  my  council  sadd,  when  the  next 
road  was  under  consideration  "  cannot  you  lay  tar  macadam  with 
a  thin  coating  of  fine  stuff  on  the  top,  just  sufficient  in  thickness 
to  make  it  waterproof"     After  the  busses  had  run  over  a  road  so 
laid  a  short  time  it  was  worn  through.     Tliat  is  the  explanation. 
In  the  other  streets,  where  we  have  li  inch  of  topping,  we  hare 
not  had  this  trouble.     As  to  the  repair  of  trenches ;  in  some  cases 
trenches  measure  only  about  1  foot  super.,  for  which  we  have  to 
send  a  man  out,  and  instead  of  making  a  profit  it  is  the  other 
way  about.     I  think  we  treat  very  liberally  those  who  break  up 
the  streets.     There  is  no  mistake  about  the  quantity  of  dust. 
The  quantity  mentioned  includes  trade  refuse  and  costers'  refuse, 
which  is  very  heavy  in  Battersea.     I  can  assure  Mr.  Scorgie  that 
Battersea  will  not  be  behind  in  the  combined  drainage  question. 
I  should  like  to  thank  Mr.  Campbell  for  his  words  about  the 
works  department.     The  works  department  at  Battersea  is  often 
misrepresented.     I  am  a  strong  advocate  of  direct  employment, 
and  when  a  council  will  have  confidence  in  their  surveyor  he  can 
do  the  work  as  well  as  anyone  else.     It  has  once  been  suggested 
in  Battersea  that  the  quantity  surveyor  made  his  price  high  to- 
assist  the  works  department.     In  order  to  show  that  it  was  not  so, 
the  council  asked  those  who  were  opposed  to  the  method  adopted 
to  nominate  their  own  surveyor  to  take  out  the  quantities  and  pie- 
pare  the  estimate.     This  challenge  was  accepted,  and  when  the 
quantities  and  estimates  came  in,  they  were  very  much  in  excess^ 
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of  what  the  works  committee  had  agreed  to  accept,  and  of  course 
^the  advantage  was  with  the  council.  I  appreciate  the  vote  of 
thanks  you  have  so  generously  accorded  me,  and  am  glad  the 
paper  has  evoked  so  good  a  discussion. 

ITie  Members  were  hospitably  entertained  to  luncheon  in  the 
Chrand  Hail  of  the  Municipal  Buildings, 

The  afternoon  was  devoted  to  visits,  made  in  motor  omnibuses, 
to  the  Latchm^e  Estates  Artisans'  Dwellings,  the  Swimming  Baths, 
Mortuary,  Coroner's  Co^rt,  the  Works  Depot,  Battersea  Park,  and 
other  places  of  interest. 

At  the  conclusion  of  the  visits,  Mrs,  Uayward  kindly  entertained 
the  Members  to  tea  at  the  Town  Hall, 
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YORKSHIRE   DISTRICT  MEETING. 

June  1  and  2,  1906. 

Held  at  the  Tovm  HaU,  Scarborough, 
A.  E.  Collins,  M.Inst. C.E.,  President,  in  the  Chair. 


The  Mayor  (Aid.  W.  H.  HastiDgs  Fowler),  received  the  Members, 
and  offered  them  a  hearty  welcome  to  Scarborough. 

The  President,  on  behalf  of  the  Association,  thanked  the 
Mayor  for  the  kind  welcome  he  had  given  them. 

The  minutes  of  the  last  Yorkshire  District  Meeting  were  read, 
confirmed  and  signed. 

The  President  referred  to  the  great  loss  the  Association  had 
sustained  in  the  death  of  Mr.  W.  H.  Hopkinson,  Hon.  Secretary 
for  the  Yorkshire  District. 

Mr.  H.  W.  Smith,  Borough  Engineer,  Scarborough,  was 
unaminonsly  elected  as  Honorary  District  Secretary. 

MUNICIPAL  WORK   IN   SCARBOROUGH. 

By  H.  W.  SMITH,  A.  M.  Inst.  C.E.,  Borough  Enginebb. 

The  past  ten  years  in  Scarborough  have  been  from  a  municipal 
engineer's  standpoint  "  fruitful  years,"  and  it  is  the  intention  of 
the  Author  in  this  paper  to  very  briefly  refer  to  a  few  of  the  more 
important  and  interesting  of  these  with  which  he  has  had  tie 
privilege  to  be  associated. 

The  history  of  the  ancient  borough  of  Scarborough  has 
already  been  given  in  a  previous  paper  at  a  visit  of  the  Associa- 
tion, and  the  Author  does  not  propose  to  again  repeat  it,  but  will 
merely  give  a  few  facts  with  regard  to  the  population,  rateable 
value,  etc.,  which  are  as  follows : — 

The  area  of  the  borough  is  2562  acres  5  poles.     The  popula- 
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Hon  at  the  last  census  was  38,160;  it  is  now  estimated  at 
40,180.     The  rateable  value  is  248,635Z. 

Scarborough  has  been  famed  for  years  past  as  one  of  the 
chief  health  and  pleasure  resorts  of  the  North,  and  it  has  always 
been  the  policy  of  the  Town  Council  to  spare  no  pains  to  main- 
tain and  increase  its  reputation. 

Passing  on  to  the  works  which,  as  far  as  possible  in  the  time 
at  the  Members'  disposal,  the  Author  will  endeavour  to  show, 
the  following  are  amongst  the  more  important : — 

Town  Hall. 

The  building  in  which  the  Members  are  now  assembled  haa 
been  the  home  of  the  Corporation  for  the  past  three  years,, 
previous  to  which  the  various  departments  were  housed  in  the 
old  town  hall  in  Castle  Road  and  other  buildings  the  property^ 
of  and  rented  by  the  Corporation,  an  extremely  inconvenient 
arrangement,  whilst  the  accommodation  provided  was  limited  and 
not  in  any  way  worthy  of  a  borough  of  the  size  of  Scarborough. 

In  1898  it  came  to  the  knowledge  of  the  Corporation  that. 
the  estate  of  the  late  John  Woodall,  Esq.,  comprising  St.  Nicholas 
House  and  its  grounds,  extending  to  the  South  Foreshore 
Boad,  and  a  large  wooden  building  now  known  as  Olympia, 
were  in  the  market ;  an  ofTer  was  made  on  behalf  of  the  Corpora- 
tion, and  the  bargain  concluded  by  the  unanimous  vote  of  the 
Council  for  the  simi  of  33,575/. 

The  Author  was  instructed  to  prepare  schemes  showing  how 
St.  Nicholas  House  could  be  adapted  for  municipal  offices,  and 
after  many  plans  had  been  prepared  and  considered,  a  scheme  of 
alterations  on  the  present  lines  was  approved,  and  the  work,  as 
the  Members  see  it  to-day,  carried  out  at  a  cost  of  21,386/., 
including  furnishing. 

Members  will  fully  appreciate  the  difficulty  of  converting  a 
building  originally  designcKl  as  a  dwelling  house  into  a  municipal 
building,  the  result  of  which  must  be  always  more  or  less  dis- 
appointing. 

An  endeavour  has  been  made  throughout  the  work  to  adiiere 
to  the  style  of  the  existing  building,  which  was  built  from  the 
designs  of  W.  H.  Wyatt  in  1845. 

The  buildings  provide  accommodation  for  the  Council,  the 
town  clerk,  medical  officer,  borough  engineer,  water  engineer,, 
borough  accountant,  rate  and  education  departments. 
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The  police  and  court-house  are  still  remaining  at  Castle  Boad, 
but  it  is  intended  that  the  whole  of  the  departments  should  be 
accommodated  on  the  St.  Nicholas  House  aite«  land  adjcnsiDg 
having  been  acquired  for  the  purpose. 

Highways  and  Footways. 

The  total  mileage  of  public  highways  in  the  borough  a 
41  miles  1415  yards,  of  which  4  miles  1723  yards  are  main  rotds. 

Scarborough  has  for  many  years  enjoyed  a  reputation  for  tk 
excellence  of  its  tar-paved  roadways,  being  one  of  the  pioneff 
towns  in  respect  of  this  particular  class  of  work.  Mnch  of  the 
success  attained  is  largely  due  to  the  care  and  attention  of  the 
Author's  predecessor,  the  late  Mr.  J.  Fetch.  The  Author  feds 
that  this  class  of  roadway  might  be  more  generally  adopted  in 
many  boroughs  where  the  trafiSc  is  light,  as  they  possess  the 
advantage  of  being  dustless,  sanitary,  and  economical,  the  cost  of 
the  upkeep  being  reduced  to  practically  a  minimum. 

Sections  have  been  cut  out  from  roads  which  have  been  hid 
down  for  upwards  of  twenty  years,  and  they  will  speak  far 
themselves. 

There  are  many  forms  of  tar  paving  now  on  the  maiket 
known  by  various  names,  which  will  be  familiar  to  Members, 
.  but  the  Author  only  proposes  to  give  a  short  description  of  the 
methods  adopted  in  Scarborough  which  differ  from  these. 

Description  of  Preparation  and  Laying  of 
Tar-Paved  Roads. 

The  subsoil  of  the  borough  is  boulder  clay,  and  as  one  of  the 
cliief  factors  in  the  life  of  a  tar-paved  roadway  is  an  absolutely 
dry  foundation,  the  foundation  of  a  roadway  of  this  class  con- 
sists of  3  in.  of  sand  upon  which  are  laid  7  in.  of  local  sandstone 
or  broken  bricks,  hand  paved,  all  interstices  being  fiUed  in  with 
a  layer  of  gravel  3  in.  thick  (obtained  from  the  beach). 

This  formation  is  consolidated  and  shaped  with  either  a 
heavy  horse  roller  or  light  8-ton  steam  roller,  when  it  is  ready 
to  receive  the  tar  paving,  wliich  consists  of  three  coats  as 
follows : — 

First  Coat. — The  first  coat  is  composed  of  local  limestone 
gathered  from  the  beach  along  the  coast  and  broken  to  a  IJ-in. 
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gauge,  then  placed  on  the  hot  plates  or  drying  kiln  about 
8  in.  thick,  and  left  till  thoroughly  dry. 

After  all  moisture  has  been  driven  oflP,  the  stone  is  turned  off 
on  to  a  platform  and  mixed,  whilst  hot,  with  cold  gas  tar  direct 
firom  the  works,  about  J  cwt.  to  1  ton  of  stone.  It  is  then 
deposited  in  heaps  ready  for  use,  and  is  better  for  being  kept  two 
or  three  months,  which  remark  applies  to  all  classes  of  tarred 
stone. 

Second  Coat — The  second  coat  is  composed  of  water-worn 
gravel  from  the  beach,  screened  to  IJ-in.  gauge,  and  is  pre- 
pared as  follows :  A  layer  of  gravel  about  5  in.  thick  is  put 
on  to  the  hot  plates,  and  is  covered  by  1^  in.  screened  gas- 
works cinders  about  1  in.  thick,  then  another  5  in.  of  gravel 
covered  with  a  thin  layer  of  cinders,  the  whole  making  about 
12  in.  thick.  When  the  material  is  thoroughly  dry  it  is 
turned  over,  mixed,  and  tarred  as  above— about  1^  cwt.  of  tar  to 
1  ton  of  material. 

Third  Coat  or  "  topping,*^ — The  finishing  coat  is  a  mixture  of 
fine  gravel  and  ashes,  both  screened  to  -^  in.  About  5  in.  of 
gravel  are  first  put  on  to  the  hot  plates  covered  with  3  in.  of 
ashes,  then  another  layer  of  5  in.  of  gravel,  and  a  further  cover- 
ing of  3  in.  of  ashes — in  all  16  in.  thick.  When  dry  it  is  turned 
over  and  thoroughly  mixed,  and  then  incorporated  with  tar  in 
the  proportion  of  2  cwt.  of  tar  to  1  ton  of  material 

Each  coat  is  well  rolled  in  with  an  8-ton  roller  as  it  is  laid 
on,  and  the  finished  surface  is  sprinkled  with  local  limestone 
chippings,  which  considerably  brighten  the  appearance  of  the 
road. 

The  total  finished  thickness  when  rolled  averages  about 
4iin. 

After  an  interval  of  about  twelve  months,  or  sooner  if  re- 
quired, in  about  the  months  of  May  and  June,  in  fine  weather 
when  the  road  surface  has  absorbed  the  heat  of  the  sun,  the 
surface  is  painted  over  with  cold  tar,  and  sprinkled  with  fine 
gravel  and  limestone  chips,  and  rolled  with  steam  roller. 

This  process  is  repeated  every  two  or  three  years  as  neces- 
sary, and  is  the  main  factor  in  extending  the  life  of  the  road. 
The  cost  per  yard  superficial  of  a  roadway  of  this  class  (without 
foundation)  is  about  2s,  6d. 

The  cost  of  tarring  and  dusting  (including  such  slight  repairs 
as  may  be  necessary)  is  about  l^d.  per  superficial  yard. 
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The  Author  has  experienced  some  difficulty  latterly  in  ob- 
tainiug  tar  of  an  equal  quality  to  that  supplied  some  yeais  ago 
before  the  attention  of  Gas  Companies  was  directed  to  te 
extraction  of  the  by-products.  Nevertheless,  by  care  and  rej«- 
tion  of  inferior  samples,  it  is  still  possible  to  obtain  satiahidim 
results  from  the  tar  now  obtained  without  the  addition  of  othff 
ingredients. 

The  Author  does  not  claim  for  the  above  form  of  tar-paved 
roadway  that  it  is  a  superior  form  to  a  similar  roadway  con- 
structed of  properly  tarred  limestone  broken  to  a  gauge,  but 
ventures  to  draw  the  attention  of  Members  to  them  on  account 
of  their  low  cost  and  as  showing  that  it  is  possible  to  prodaoea 
satisfactory  roadway  from  material  which  cannot  be  described 
as  "  ideal "  for  the  purpose. 

The  Author  has  laid  down  considerable  areas  of  creosoted  red- 
wood paving,  basaltic  lava  and  West  Riding  of  York  setts,  but  as 
they  are  of  the  usual  type  none  call  for  any  special  description. 


Footpaths. 

The  footpaths  of  the  borough  consist  of  York  flags  and  limmer 
asphalt  in  the  main  thoroughfares,  the  remainder  being  of  tir 
paving. 

The  tar-paving  footways  are  laid  on  a  foundation  of  sand 
and  4  in.  broken  brick  and  consist  of  a  coat  of  water-worn 
beach  gravel  broken  to  a  l^-in.  gauge  with  a  finishing  coat  of 
fine  cinders  and  gravel  similar  to  that  described  for  tar-paved 
roadways ;  this  is  well  rolled  with  a  5-cwt.  hand  roller,  and  a 
sprinkling  of  Derby  spar  or  West  Eiding  chips  added  to  brighten 
the  surface.  These  footpatlis  are  tarred  and  dusted  in  a  similar 
fashion  to  the  roads  with  the  exception  that  the  materials  used 
are  of  a  finer  iiuture. 

The  cost  of  the  footways  exclusive  of  foundations  is  U.  U. 
per  yard  super. 

Street  Improvements. 

A  number  of  important  street  improvement  works  in  the 
nature  of  widening  and  improving  streets  have  been  earned  out, 
involving  an  expenditure,  including  the  purchase  of  property,  of 

50,789/. 
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Sewers. 

The  sewers  of  the  town  are  divided  into  two  systems 
discharging  direct  into  the  sea,  the  southern  system  having  its 
outlet  near  the  east  pier,  and  the  northern  at  Scalby  Nab,  about 
a  mile  north  of  the  borough. 

Ventilation  is  effected  by  means  of  4  in.  and  6  in.  cast  iron 
pipes  carried  up  the  ends  of  houses  wherever  permission  can  be 
obtained  to  do  so. 

Like  m  any  old  towns,  many  of  the  sewers  are  unprovided 
with  means  of  inspection  and  it  has  been  the  practice  of  the 
Author  to  insert  man-holes  for  this  purpose  from  time  to  time 
as  opportunity  occurs. 

Since  the  Author's  appointment  all  man-holes  have  been  con- 
structed with  a  lining  of  salt  glazed  bricks,  and  much  has  been 
done  to  improve  the  general  sewerage  system  of  the  borough. 

Marine  Drive. 

The  new  marine  drive,  now  in  course  of  construction,  forms 
the  connecting  link  between  the  promenades  on  the  South  Fore- 
shore Eoad,  in  the  south  bay,  and  the  Eoyal  Albert  Drive,  in  the 
north  bay,  and  will,  when  completed,  form  one  of  the  finest 
marine  drives  possessed  by  any  watering  place  in  the  United 
Kingdom,  it  having  a  total  sea-frontage  of  about  2^  miles. 

The  drive  encircles  the  base  of  the  bold  headland  known  as 
the  Castle  Hill,  and  serves  the  twofold  object  of  providing  a 
magnificent  and  unrivalled  marine  carriage  drive  and  promenade, 
and  protecting  an  historic  landmark  from  the  erosive  action  of 
the  sea. 

Its  length  of  4100  ft.  from  the  end  of  the  Albert  Drive,  in 
the  north  bay,  to  the  junction  with  the  east  pier,  in  the  south, 
does  not  convey  any  idea  of  the  magnitude  of  the  work.  To 
realise  this,  one  must  needs  first  have  viewed  the  beach  at  the 
foot  of  the  Castle  Hill  before  the  commencement  of  the  work. 
This  beach  was  strewn  with  titanic  boulders  which  had  fallen 
from  the  cliffs  above  as  the  result  of  centuries  of  buffetings  from 
north  east  gales  and  the  action  of  the  wind  and  weather.  Before 
a  single  foundation  block  of  the  wall  could  be  laid  these  had  to 
be  removed  by  blasting  and  steam  cranes. 

The  sea-wall,  which  is  built  upon  the  Oxford  clay  (or  shale), 

T 


278  MUNICIPAL  WOBK   IN   SCABBOROUGH. 

forming  the  base  of  the  cliflf,  varies  in  thickness  from  17  ft.  6  in. 
to  33  ft.  8  in.  at  its  base  to  6  ft.  and  10  ft.  at  the  top,  and  in 
height  from  32  ft.  to  38  ft.  according  to  its  varying  degree  rf 
exposure  to  the  forces  of  the  north  easterly  gales ;  it  presents  a 
concave  face  to  the  sea,  and  is  constructed  of  cement  conciete 
blocks,  backed  up  by  concrete  in  mass,  the  blocks  varving  in 
weight  from  9  tons,  in  the  toe  blocks,  to  IJ  ton  as  the  top  of  the 
wall  is  reached. 

Over  71,000  cubic  yards  or  113,000  tons  of  concrete  h&fe 
been  used  in  the  construction  of  the  wall. 

The  level  of  the  top  of  the  sea-wall  is  19  ft.  above  high-water 
mark  at  O.S.T.,  whilst  its  toe,  for  the  greater  portion  of  its  laigUi, 
is  slightly  below  low-water  mark,  a  circumstance  which  has 
added  considerably  to  the  difficulty  of  the  work. 

The  space  at  the  back  of  the  wall  has  been  filled  in  bj 
material  taken  from  the  cliflT,  over  237,000  cubic  yards  rf 
material  being  required  for  the  purpose.  Upon  this  filling  ia 
formed  a  carriage  road  and  footpath  60  feet  in  width.  The  foot- 
path is  20  feet  in  width  and  is  on  the  sea  side  of  the  road.  Tb6 
space  between  the  roadway  and  the  base  of  the  cliff  is  fenced 
in  by  a  stone  dyke  wall  which  protects  the  roadway  from 
any  boulders  or  loose  stones  which  may  fall  from  the  cliff. 

The  work  was  commenced  in  the  spring  of  1897,  and  the 
time  for  completion  expiring  in  1899.  Owing  to  the  exceptional 
difficulties  which  were  met  with  in  the  laying  of  the  foundations 
and  the  loss  of  the  gantry  erected  for  the  purpose  of  the  wOTk» 
by  gales,  it  was  September  1904  before  the  two  ends  of  the 
wall  (which  were  proceeded  with  simultaneoiisly)  were  joined 
up,  the  last  block  being  laid  on  October  1,  1904.  There  yet 
remains  to  finish  the  paving  of  the  surface  of  the  drive  at  an 
estimated  cost  of  8000/.,  and  the  erection  of  toll-houses  at  an 
estimated  cost  of  1200/.,  and  th^  reinstatement  of  certain  por- 
tions of  the  wall  which  were  damaged  during  construction  by 
gales. 

Previous  to  the  commencement  of  the  work  and  during  its 
progiess,  the  Corporation  had  the  benefit  of  the  advice  of  several 
eminent  engineers  skilled  in  sea  defence  works,  whilst  the 
actual  superintendence  of  the  work  has  been  canied  out  under 
the  direction  of  Mr.  J.  B.  Everett,  Assoc.  M.  Inst.  C.E.,  Mr.  ET. 
Beard,  M.  Inst.  C.E.,  and  latterly  by  the  Author  who  is  com- 
pleting the  work. 


MTTNICIPAL  WORK  IN  SCARBOROUGH.  279 

The  estimated  cost  of  the  work  is  approximately  110,0002. 

A  system  of  electric  tramways  will  traverse  the  drive  from 
end  to  end,  connected  with  the  tramway  system  in  other  parts 
of  the  borough. 

Approach  Eoad  to  Marinb  Drive. 

In  order  to  form  an  approach  road  to  the  Marine  Drive  at 
its  southern  end  and  connect  it  with  the  South  Foreshore  Boad, 
the  Corporation  have  cleared  away  a  number  of  old  warehouses 
and  cottages  abutting  on  the  harbour,  and  have  constructed  a 
roadway  with  a  minimimi  width  of  60  ft.  This  work  has  been 
carried  out  by  uhe  Author,  in  conjunction  with  the  late  resident 
engineer  of  the  Marine  Drive,  at  a  cost  of  about  15,000/. 

Sea  Defence  Works. 

As  will  be  seen  by  the  Members,  the  question  of  sea  defence 
works  is  one  of  great  importance,  and  in  this  respect  Scarborough 
differs  little  from  other  towns  on  the  east  coast  which  are 
suffering  severely  from  the  erosion  of  the  cliffs  by  the  action  of 
the  sea. 

A  sum  approaching  150,000/.  has  already  been  expended  on 
the  construction  of  sea  walls,  and  the  Author  is  strongly  of 
opinion  that  the  time  has  arrived  when  steps  should  be  taken 
to  obtain  some  aid,  either  by  a  grant  from  the  National  Exchequer 
or  by  sanctioning  loans  at  a  low  rate  of  interest,  and  the  exten- 
sion of  the  period  for  the  repayment  of  same. 

The  construction  of  the  sea  walls  has  created  additional 
scour,  and  it  has  been  necessary  from  time  to  time  to  construct 
and  extend  aprons  in  front  of  the  same.  These  remarks  particu- 
larly apply  to  the  Eoyal  Albert  Drive  in  the  north  bay  where 
the  bed  of  the  sea,  consisting  of  shale,  has  been  eroded  to  a 
depth  of  7  ft.  since  the  construction  of  the  wall  in  1888. 

The  Author  is  now  constructing  four  experimental  wooden 
groynes,  and  already  an  improvement  in  the  state  of  the  beach 
is  observable. 

Public  Lavatories. 

Considerable  attention  has  been  paid  by  the  Council  to  the 
provision  of  lavatory  accommodation  in  the  borough,  and  the 
Author  has  constnicted  a  number  of  lavatories  for  both  sexes, 
both  under  and  above  ground,  at  a  total  cost  of  over  4420/. 

T  2 
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Attendants  (male  and  female)  during  the  season  are  prov^ 
at  such  of  the  lavatories  as  are  fitted  with  washing  acooiiimodi> 
tion,  etc.,  the  remainder  have  automatic  locks  fitted  to  thewx.*8, 
and  are  visited  periodically  by  an  attendant.  A  lev^ue  of 
565Z.  was  obtained  from  this  source  during  the  p»ast  year. 


Plbasurb  Grounds. 

Scarborough  is  very  happily  situated  in  respect  of  puHk 
parks  and  pleasure  grounds,  there  being  no  less  than  eleven  of 
these  distributed  over  the  borough.  Whilst  none  of  them  ii« 
of  any  great  extent,  they  present  many  unusual  and  interesting 
features,  owing,  in  the  main,  to  their  being  constructed  npon 
the  sides  of  cliffs  in  both  bays. 

The  Author  has  laid  out  the  St.  Nicholas  Gardens  (which 
adjoin  the  Town  Hall),  the  Esplanade  and  extension  of  Holbeck 
Gardens,  Falsgrave  Park,  Manor  Boad  Eecreation  Ground  and 
Bowling  Green,  in  addition  to  the  establishment  of  a  norsenr 
garden  in  which  all  plants  and  shnibs  for  the  above  are  reared 


Corporation  Estate. 

The  Corporation  have  been  from  time  immemorial  the 
ownei-s  of  an  estate  known  as  the  Weaponness  Estate,  com- 
prising 557  acres. 

The  estate  comprises  agricultural  land  and  farm  bnildings, 
woods  and  plantations  (which  are  open  for  the  enjoyment  of  the 
public),  and  building  land. 

The  Author  has  laid  out  and  developed  a  large  area  of  this 
estate  in  building  sites,  which  should  in  years  to  come  afford 
a  considerable  relief  to  the  rates. 


Infectious  Diseases  Hospital. 

The  provision  for  dealing  with  infectious  diseases,  other  than 
small-pox,  prior  to,  and  at  the  date  of  the  Author's  appointineDt» 
was  totally  inadequate  for  the  needs  of  the  borough. 

The  cases  were  treated  in  the  governor's  house  of  the  dA 
gaol,  two  old  warders'  cottages,  and  a  brick  building  constracted 
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originally  during  a  small-pox  scare,  whilst  the  administrative 
work  was  carried  on  in  a  small  adjacent  villa. 

This  arrangement  was  strongly  condemned  by  the  Local 
Ck>vemment  Board  officials,  and  the  attention  of  the  Council  was 
oontinually  being  drawn  to  the  need  of  better  and  more  modem 
accommodation. 

The  Author  was  instructed  to  prepare  plans  for  a  new 
hospital  on  the  pavilion  system,  to  be  erected  on  a  site  about 
IJ-  mile  from  the  centre  of  the  town  and  outside  the  borough 
boundary,  at  an  estimated  cost  of  15,000/. 

After  much  discussion,  plans  were  finally  approved  and 
adopted,  and  the  work  of  erection  commenced  in  1902,  the 
buildings  being  ready  for  occupation  in  March  1904. 

The  accommodation  provided  in  the  hospital  consists  of  the 
following : — 

Administrative  Block. — Contains  accommodation  for  medical 
officer  of  health,  matron,  nine  nurses,  six  servants,  kitchen  for 
the  whole  hospital,  and  the  usual  offices. 

Scarlet  Fever  Block. — Contains  accommodation  for  six  male 
and  six  female  patients  in  main  wards,  and  for  two  patients  in 
private  wards.     A  recreation  room  is  provided  on  the  first  floor. 

Enteric  Fever  Block. — Contains  accommodation  for  four  male 
and  four  female  patients  in  main  waixls,  and  two  patients  in 
private  wards. 

Diphtheria  Block. — Contains  accommodation  for  patients  in 
the  wood  and  iron  structure  erected  in  18.92  for  the  isolation  of 
small-pox. 

Observation  Block. — Contains  accommodation  for  one  male 
and  one  female  patient. 

Laundry  Block. — Contains  wash-house,  ironing-room,  engine- 
room,  boiler-house,  coal-house,  disinfecting  chambers,  stable  and 
coach-house,  mortuary,  and  incinerator. 

Porter's  Lodge  and  Discharge  Block. — Contains  accommoda- 
tion for  porter,  waiting-rooms,  bath-room,  dressing-rooms,  clothes 
stores,  and  the  usual  offices. 

The  buildings  are  of  brick  with  stone  dressings,  faced  with 
local  red  wire-cut  bricks,  and  have  slated  roofs. 

A  special  feature  of  the  sanatorium  is  the  provision  of  private 
wards  for  the  reception  of  paying  patients — a  scale  of  charges 
for  which  can  be  obtained  on  application  to  the  medical  officer 
of  health. 
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Throughout  the  interior  of  the  buildings  all  internal  tnd 
external  angles  have  been  rounded  off  to  prevent  accumulatioii 
of  dust,  and  a  specially  hard  plaster  has  been  used  for  the  waDs 
and  ceilings  of  the  ward  blocks. 

The  wards  of  scarlet,  enteric,  and  observation  blocks  are 
heated  by  means  of  Shorland's  Manchester  stoves  and  grates 
(double  stoves  being  provided  in  each  of  the  large  wards  of  the 
scarlet  and  enteric  fever  blocks).  Supplementary  and  indepen- 
dent heating  is  provided  in  the  two  latter  pavilions,  and  in  the 
administrative  block,  by  means  of  radiators  on  the  low  pressure 
hot- water  system.  Each  pavilion  is  also  provided  with  a  distinct 
system  of  hot  water  supply  separate  from  the  heating  system. 

All  wards  are  ventilated  by  means  of  inlet  ventilators  at  the 
floor  level,  and  by  exhaust  ventilators  in  the  ceiling  on  the 
"natural  system."  In  addition  the  upper  portions  of  all 
windows  are  arranged  to  open  inwards  on  the  hopper  principle. 
By  means  of  a  deep  bead  at  the  sill,  ventilation  can  slsfo  be 
obtained  at  the  meeting  rails  of  the  upper  and  lower  sashes  of 
each  window,  a  principle  which  has  been  extended  to  all 
windows  in  the  administrative  block  as  well. 

The  wards  are  lighted  by  means  of  incandescent  gas. 
The  floors  of  wards  consist  of  polished  oak  blocks  on  concrete. 
The   floors   of  corridors,    bath   rooms,  lavatories,   etc.,  are  of 
"  Terazzo." 

The  sanitary  fittings  throughout  the  various  buildings  are  of 
the  latest  and  most  approved  type. 

The  laundry  has  been  fitted  with  steam  power  plant,  con- 
sisting of  engine,  boiler,  washing  machine,  washing  troughs, 
hydro  extractor,  rinsing  and  boiling  tanks,  sparger  and  ironing 
machine,  and  drying  horses,  all  of  the  latest  pattern. 

The  steam  disinfecting  apparatus  is  of  the  Washington-Lyon 
type. 

The  drainage  of  each  block  is  disconnected  from  the  main 
drain  and  properly  ventilated.  Inspection  chambers  of  salt 
glazed  bricks  are  provided  at  all  bends  and  important  junctions. 
The  various  blocks  are  in  communication  with  the  adniinis- 
trative  ])lock  ])y  means  of  a  local  telephone  exchange,  whilst 
the  sanatorium  is  connected  with  the  National  Telephone  Co.*8 
Exchange  in  Scarborough. 

The  grounds  have  been  laid  out  and  planted  with  trees  and 
shrubs.     A   croquet   lawn   has   been   formed   in   front  of  the 
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administrative  block,  and  a  kitchen  garden  laid  out  and  planted 
with  fruit  trees  and  vegetables. 

The  whole  of  the  work  has  been  designed  and  carried  out 
under  the  supervision  of  the  Author,  in  conjunction  with  the 
late  Herbert  Littlejohn,  M.D.,  D.P.H.,  and  F.  Dittmar,  M.D., 
both  medical  officers  of  health  for  the  borough  during  the  period 
occupied  by  the  work. 

The  total  cost  of  the  completed  works,  exclusive  of  site,  was 
14,785/. 

Small-pox  cases  are  treated  on  a  separate  site  on  the  banks 
of  Scalby  Beck,  in  wood  and  iron  buildings  erected  by  the 
Author. 

Depot. 

The  highway  and  sanitary  depots  are  concentrated  on  the 
edte  centrally  situated  in  Cemetery  Koad,  formerly  occupied  by 
the  borough  gaol,  which  comprises  stabling  for  horses,  black- 
smiths', painters',  masons',  and  carpenters*  shops,  stores,  store- 
keeper and  yardman's  cottages,  steam-roller  sheds,  tar-paving 
plant,  etc. 

For  a  number  of  years  part  of  the  premises  were  occupied  as 
an  infectious  diseases  hospital,  and  the  Author  has  recently 
carried  out  extensive  alterations  with  a  view  to  the  better 
adaptation  of  the  premises  for  its  purposes. 

The  alterations  are  not  yet  completed,  the  machinery  for 
stone-breaking,  gravel-screening,  etc.,  yet  remaining  to  be  in- 
stalled. 

FiBE  Station. 

The  need  for  better  provision  of  means  of  extinguishing  fires 
which  had  occupied  the  attention  of  the  Council  for  some  time, 
was  accentuated  in  the  year  1898  by  a  disastrous  fire  in  which 
several  lives  were  lost. 

The  Author  was  instructed  to  prepare  plans  for  a  central 
fire  station  adapted  to  the  needs  of  the  borough  In  company 
with  the  chief  constable  and  chairman  of  the  sub- committee  he 
visited  a  number  of  towns,  and  the  central  fire  station  in  North 
Marine  Boad  erected  at  a  cost  of  3000/.  was  the  outcome. 

The  brigade  mainly  consists  of  members  of  the  police  force 
of  which  the  chief  constable  is  the  captain. 
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Prior  to  the  erection  of  the  central  station  the  apphanoa 
consisting  of  an  antiquated  manual  about  one  hundred  yean  old, 
two  hand  fire  escapes,  and  a  quantity  of  leather  hose,  which  were 
housed  in  sheds  in  various  parts  of  the  borough. 

Tlie  brigade  is  now  well  equipped  with  a  steamer,  hose,  fire- 
escapesy  and  all  latest  appliances. 


DISCUSSION. 

Mr.  W.  Weaver  :  I  have  pleasure  in  moving  that  a  vote  of 
thanks  be  accorded  to  Mr.  Smith  for  the  paper  he  has  prepared 
for  this  meeting.  The  tar  paved  roadways  of  Scarborough  hive 
always  been  referred  to  as  specimens  calling  for  our  admiratioii 
and  investigation,  and  as  far  as  I  have  seen  them  they  present 
very  great  features  of  interest.  It  appears  to  me  that  the  traflie 
of  Scarborough  is  of  a  limited  description. 

Mr.  J.  S.  Brodie  :  I  beg  to  second  the  vote  of  thanks  to 
Mr.  Smith  for  his  paper.  The  Town  Hall  we  are  meeting  in 
to-day  was  in  course  of  construction  the  last  time  I  visited 
Scarborough,  and  I  am  very  pleased  to  see  it  has  entirely  realised 
the  very  able  designs  Mr.  Smith  was  then  carrying  out  In 
regard  to  the  question  of  tar  paving,  every  surveyor  who  puts 
down  tar  paving  turns  his  face  and  steps  to  Scarborough  to  see 
the  process  going  on  here.  I  must  say  that  I  have  not  known 
any  other  town  so  uniformly  successful  as  Scarborough  with  its 
tar  paving.  The  Author  tells  us  that  the  materials  used  are  not 
what  might  be  called  ideal,  but  I  think  the  conditions  of  having 
all  the  materials  under  liis  feet,  and  having  no  cost  to  incur 
except  for  tar  and  labour,  are  entirely  ideal.  He  is  to  be 
congratulated  upon  obtaining  such  a  good  result  with  this 
material,  and  he  has  certainly  attained  the  ideal  in  the  cost 
he  has  given.  I  cannot  get  near  it.  The  best  I  have  been 
able  to  do  against  the  Author's  2$.  6d,  per  yard  for  tar  paring 
4  inches  thick  is  3s.  2d.  per  yard  for  5  inches  thick.  All  my 
material  has  to  be  carried  25  or  30  miles,  and  the  cost  of  carriage 
is  somewhat  heavy.  I  should  like  Mr.  Smith  to  supplemait 
the  information  given  in  the  paper  both  as  to  wood  pa\ing  and 
basalt  lava.     I  have  not  tried  any  basalt  lava,  but  I  have  aeen 
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some,  and  I  must  say  the  results  were  not  satisfactory.  As  to 
the  sewers,  I  take  it  that  they  are  "  combined,"  and  there  is  no 
"  separate  "  drainage  in  Scarborough.  It  would  be  of  interest 
to  have  a  little  further  information  as  tK)  the  sewer  outlets.  I 
suppose  that  the  outlets  are  taken  to  low  water.  I  should  like 
to  know  whether  any  kind  of  filtration  has  been  adopted  at  the 
outlets  to  prevent  the  danger  of  pollution  of  the  foreshore.  At 
Blackpool  I  am  only  able  to  discharge  my  sewage  for  three 
hours  out  of  the  twelve.  The  other  nine  hours  I  have  to  store 
it  up  in  large  tanks.  As  to  the  Marine  Drive,  1  had  an  oppor- 
tunity of  seeing  this  in  progress,  and  it  struck  me  the  work  was 
being  carried  on  in  a  very  creditable  manner  indeed.  I  very 
much  regretted  to  hear  later  on  that  there  had  been  a  disaster 
from  storms.  With  regard  to  storms  I  always  remember  a 
remark  of  the  late  Sir  John  Hawkshaw,  who,  speakiiig  of  sea 
defence  works,  said,  "  I  do  not  think  engineers  are  called  upon  to 
fight  Providence."  I  think  there  is  a  good  deal  of  truth  in 
that.  I  cannot  help  wondering  that  when  you  began  to 
make  your  marine  drive  you  did  not  make  it  wider.  All 
seaside  towns  you  will  find  from  time  to  time  have  to  widen 
their  sea  promenades,  and  if  they  only  had  the  foresight  to  make 
them  wider  at  the  beginning,  a  very  great  saving  in  regard  to 
future  widenings  would  have  been  effected.  There  is  very  little 
difference  in  the  cost  of  putting  a  sea  wall  150  feet  from  the 
cliff  instead  of  100  feet.  We  all  know  that  towns  like  Scar- 
borough do  continue  to  grow  and  extend,  necessitating  additional 
promenading  space.  With  regard  to  the  sea  wall,  I  must  say  I  am 
not  an  advocate  of  the  concrete  block  in  building  at  all.  I  believe 
you  can  build  more  solidly  and  more  economically  in  mass  than  in 
block  work.  I  know  there  are  many  eminent  engineers  who  hold 
a  contrary  opinion.  Scarborough  has  consulted  many  eminent 
engineers  about  this  work,  but  if  the  town  council  of  Scar- 
borough had  followed  Mr.  Smith  in  this  matter  and  not  consulted 
so  many  engineers,  I  think  he  would  have  given  them  a  wall 
which  would  have  stood  better  than  the  present  wall.  As  to  the 
contour  of  the  wall  the  upper  part  is  of  an  upright  form.  Any- 
one who  has  watched  the  play  of  the  sea  in  onshore  gales  realises 
that  with  this  form  of  construction,  the  waves  are  bound  to  be 
driven  over  the  top  of  the  wall  and  fall  with  immense  force  on 
the  road  itself.  At  Blackpool  my  sea  wall  has  a  very  heavy 
bidl-nose,  hanging  about  27  in.  beyond  the  face  of  the  wall  itself 


286  MUNICIPAL  WORK  IN   8CARBOBOUGH. 

and  having  an  ogee  curve  of  3  ft.  radius.  The  result  of  that 
bull-nose  is  to  throw  the  heavy  seas  back  on  the  sea  itself,  ^ 
nothing  worse  than  a  shower  of  thin  spray  falls  on  the  asphalted 
road.  My  new  promenade,  most  of  which  has  been  comply 
for  three  years,  has  not  cost  the  ratepayers  6rf.  in  repairs,  either 
to  the  promenade  or  to  the  wall  proper  during  that  tinne. 
In  regard  to  the  pleasure  grounds,  they  make  Scarborough  the 
beautiful  place  it  is.  Scarborough  is  a  town  where  landscape 
beauty  can  be  seen  and  enjoyed  at  the  seaside,  and  I  am  sure 
Mr.  Smith  and  his  predecessors  have  greatly  assisted  nature  in 
adding  beauty  to  utility,  in  the  recreation  grounds.  Just  a  word 
in  regard  to  the  infectious  diseases  hospital.  Mr.  Smith  will  agree 
with  me  that  committees  are  often  very  unsympathetic  as  regard* 
money  spent  on  an  infectious  hospital.  I  have  worked  the  OKt 
out  and  I  take  it  Mr.  Smith  has  provided  twenty-six  beds  at  a 
cost  of  14,756/.,  equal  to  565/.  per  bed.  This  is  a  very  reasonable 
cost  indeed,  and  I  congratulate  the  Author  and  his  Corporation 
upon  attaining  this  result.  I  speak  sympathetically  because  I 
have  recently  added  twenty-six  beds  to  my  sanatorium,  a  new 
laundry,  and  a  new  mortuary,  disinfector,  etc.,  and  it  has  cost 
me  500/.  a  bed.  An  infectious  disease  hospital  recently  erected 
near  Blackpool  cost  about  800/.  a  bed.  I  should  like  to  know 
what  signalling  apparatus  you  have  at  the  fire  station.  In 
Blackpool  we  have  installed  the  "  (xamewell  '*  system  of  signal- 
ling. In  America  they  largely  use  chemical  apparatus  for  putting 
out  fires.  I  wish  to  know  if  Scarborough  is  thinking  of  doing 
anything  in  this  direction. 


Communicated  Discussion. 

Mr.  T.  W.  A.  Hatvv'akd  :  I  notice  Mr.  Smith  makes  a  point 
of  one  of  the  chief  features  in  the  lajnng  of  tar  paved  roads 
being  an  absolutely  dry  foundation.  Has  Mr.  Smith  had  any 
experience  of  tar  paved  roads  where  the  foundation  has  not 
been  as  dry  as  it  should  be,  and  has  the  damp  or  wet  founda- 
tion had  any  deleterious  eflfect  upon  the  roadway  ?  I  should 
also  like  to  know  what,  if  any,  are  the  charges  for  stone.  I 
should  assume  from  the  paper  that  this  is  obtained  free  of  cost. 
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Communicated  Eeply. 


Mr.  H.  W.  Smith  :  The  low  cost  of  the  tar  paving  in  Scar- 
l)orough  was  due  principally  to  the  fact  that  there  were  no  railway 
•ohaiges  on  the  raw  material,  the  stone  being  drawn,  as  stated  in 
the  paper,  from  the  foreshore  in  the  vicinity  of  the  borough  from 
which  it  is  brought  by  local  coblemen  at  a  cost  of  6s.  9d.  per 
ton  for  limestone  and  3s.  per  ton  for  gravel. 

Basaltic  lava  paving  has  been  laid  in  Scarborough  in  several 
•of  the  principal  streets  alongside  and  between  the  tramway 
tracks  where  the  gradients  are  very  heavy.  It  possesses  the 
advantage  of  affording  an  excellent  foothold  for  horses  and  is 
the  least  noisy  of  any  of  the  forms  of  sett  paving  in  common  use, 
■an  undoubted  advantage  in  a  health  resort.  The  life  of  the 
basalt  paving  where  there  is  heavy  traffic,  would  appear  to  be 
Tather  short. 

The  creosoted  red-wood  paving  referred  to,  was  laid  in  all 
principal  streets  on  the  route  of  the  tramways.  The  blocks  are 
-9  in.  by  3  in.  by  4  in.  and  with  the  light  traflBc  of  Scarborough 
are  standing  very  well. 

The  sewerage  of  the  borough  is  discharged  at  low  water  mark 
into  the  sea  at  all  states  of  the  tide  by  means  of  two  outfalls, 
one  at  Scalby  Ness  (one  mile  from  the  north  boundary  of  the 
borough),  and  one  at  the  east  pier.  The  set  of  the  tide  carries 
the  sewage  clear  of  both  north  and  south  bays.  No  pumping  is 
necessary,  and  no  complaints  have  been  received  of  flooding. 

I  think  a  width  of  60  ft.  for  the  Marine  Drive  will  be  amply 
sufBcient  for  the  needs  of  the  borough  for  many  years  to  come. 
Should  it  at  any  time  be  necessary  to  widen,  it  could  easily  be 
done  on  the  landward  side  by  setting  back  the  dyke  wall. 

I  do  not  agree  with  Mr.  Brodie's  remarks  as  to  the  cost  of 
the  job  not  being  increased  by  taking  the  wall  further  out  to 
sea.  As  stated  in  my  paper,  the  foot  of  the  wall  generally 
speaking  is  situate  at  about  low  water  mark  spring  tides  and 
the  time  available  for  working  at  foundations  was  necessarily 
very  short.  Had  it  been  taken  further  seaward  the  length  of 
time  occunied  by  the  work  would  have  been  much  increased. 
The  exposed  situation  of  the  work  rendered  the  use  of  divers  out 
of  the  question. 

I  do  not  think  the  adoption  of  a  bull-nosed  coping  as  suggested 
by  Mr.  Brodie  would  be  advisable  in  such  an  exposed  situation 


288  MUNICIPAL  WORK   IN   8GABB0BOUGH. 

as  this,  and  am  of  opinion  that  it  would  be  lifted  ofif  during  any 
one  of  the  gales  (accompanied  by  exceptionally  high  tides)  sodi 
as  have  been  experienced  recently,  and  which  have  caoaed 
damage  to  the  works. 

With  regard  to  the  building  of  sea  walls  entirely  in  man 
concrete,  whilst  I  think  there  are  advantages  in  this  method  in 
the  construction  of  sea  walls  which  were  situated  about  hi^ 
water  mai-k,  and  only  occasionally  subjected  to  the  action  of  the 
sea,  such  a  system  would  in  the  case  of  the  Scarborough  Marine 
Drive  sea  wall  have  been  entirely  out  of  the  question.  During 
the  progress  of  the  work  despite  the  protection  afforded  by  the 
block  face,  the  contractor  ifrom  time  to  time  lost  very  consider- 
able quantities  of  the  mass  concrete  backing. 

With  respect  to  the  method  adopted  for  signalling  to  the  fire 
station,  each  ward  in  the  borough  has  a  fire  alarm  box  and  tele- 
phone prominently  situated  communicating  with  the  fire  station, 
and  the  engineer  in  charge  is  in  direct  communication  with  those 
members  of  the  brigade  living  away  from  the  station  by  means 
of  electric  call  bells.  There  were  also  two  small  sub-stations  in 
direct  communication  with  the  central  station.  The  brigade  is 
not  equipped  with  a  chemical  engine. 

Dealing  with  the  communication  firom  Mr.  Hayward,  my 
experience  of  tar  paved  roadways  where  the  foundation  is  wet  is 
that  the  paving  very  rapidly  breaks  up,  and  has  an  exceedingly 
short  life.  Where  a  wet  place  occurs  in  a  roadway  (which  is 
very  soon  observable  by  a  darkening  of  the  surface  of  the  roadway 
surrounding  it),  it  is  my  practice  to  cut  out  such  portion  and  to 
repave  the  foundation  on  sand. 

Tlie  cost  of  the  tar  paving  is  dealt  with  in  my  reply  to  Mr. 
Brodie. 

At  th£  conclusion  of  the.  btisiness  proceedings,  the  Memhm 
walked  to  the  n.cw  Marine  Drive  to  inspect  the  work  in  progress. 
Mr.  H,  W.  Smith,  A,  M.  Inst  C.E.,  and  Mr.  Rowntree  entertaimd 
tlie  Members  to  lunclieon  at  the  Grand  Hotel.  Stibsequently,  tJu 
Members  visited  the  Corporation  Highways  depot,  a  number  of  tar 
paved  roads,  some  of  which  were  havinxjf  the  surface  rqsaifUed, 
and  the  fire  station  in  North  Marine  Road.  On  the  condusm  of 
the  visits,  the  Members  returned  to  the  Town  Hall  where  theywn 
hospitably  entertained  to  tea  by  the  Mayor  and  Mayoress  {Alder- 
man and  Mrs.  W.  Hastings  Fowler). 
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On  Saturday,  the  Members  assemiled  at  the  Town  Hall  wnd 
proceeded  in  brakes  to  visit  the  Holbeck  Gardens  and  the  water- 
works pumping  station  at  Ireton,  where  Mr,  W,  Millhouse, 
A.  M.  Inst  C.K,  waterworks  engineer,  acted  as  guide  to  the  party. 
Afterwards  the  Members  drove  through  the  village  of  Ayton  and 
Forge  Valley  to  the  Everley  Hotel  at  Hackness,  where  luncheon 
was  served. 


SCOTTISH   DISTKICT  MEETING. 

June  15  and  16,  1006. 

Hdd  in  the  Town- Hall ^  Berwick-on-Tioeed. 
F.  G.  Holmes,  Burgh  Subvbyor,  Govan,  in  the  Chair. 


The  Mayor  (Councillor  Thompson)  received  the  Members  and 
oflfered  them  a  hearty  welcome  to  Berwick. 

The  Chairman  returned  thanks  on  behalf  of  the  Assocmtian. 


Scottish  By-Laws. 

Mr.  J.  Bryce  :  We  have  had  several  meetings  of  the  By-Laws 
Committee  since  we  reported  last  year.  We  have  had  a  good 
many  meetings,  and  now  I  am  glad  to  say  the  whole  thing  is 
complete  and  in  rough  draft.  Before  we  go  to  the  Secretary  for 
Scotland,  we  think  it  advisable  to  get  as  much  light  as  possihie 
firom  the  Burgh  Ofl&cials  Association  of  Scotland,  which  is  practi- 
cally a  Town  Clerks  Association.  Then  we  shall  approach  the 
Local  Government  Board  and  the  Secretary  of  State  for  Scotland 
to  get  a  model  set  of  by-laws  published,  which  would  be  applicable 
for  the  whole  of  the  burghs  in  Scotland. 

The  Chairman  :  I  think,  in  the  circumstances,  we  may 
feel  well  satisfied  with  the  progress  which  has  been  made.  I  hav« 
no  doubt  in  the  near  future  we  shall  find  these  by-laws  will  be 
ready  for  operation. 

Mr.  J.  Bryce,  of  Partick,  was  imanimously  re-elected  as 
Honorary  Secretary  for  the  Scottish  District. 
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MUNICIPAL  WORKS  IN  BERWICK-UPON- 
TWEED. 

By  R  DICKINSON,  Borough  Surveyor. 

Municipal. 

Bbrwick-upon-Twebd  is  a  borough  and  county  of  itself,  and  ii>- 
eludes  the  parish  of  Berwick  and  the  townships  of  Tweedmouth 
and  Spittal.  Berwick  is  situated  on  the  north  side  of  the  river,. 
Tweedmouth  and  Spittal  being  on  the  south  side. 

The  Town  Council  consist  of  6  aldermen  and  18  councillors,. 
the  mayor  being  elected  annually  by  the  members.  The  Council 
act  in  a  dual  capacity  as  the  Corporation  and  as  the  Sanitary 
Authority. 

The  functions  of  the  Corporation  are  mainly  confined  to  the 
management  of  the  freemen's  estate.  It  also  administers  the 
Food  and  Drugs,  Explosives,  Cattle  Plague,  and  Education  Acts ; 
it  exercises  control  over  the  police  establishment,  and  on  behalf 
of  the  Government  it  is  custodian  for  the  old  Berwick  Bridge. 
Out  of  its  funds  it  contributes  320/.  per  annum  towards  the 
cleaning  and  maintenance  of  Berwick  streets.  Its  officials  in- 
clude the  Recorder,  Town  Clerk,  Clerk  of  the  Peace,  and 
Coroner. 

The  Town  Council  as  the  sanitary  authority  comprise  the 
same  members,  but  with  its  own  officials.  It  is  guided  by  it& 
own  clerk,  and  its  function  is  to  administer  the  Public  Health 
Acts. 

Statistical. 

In  the  following  table  it  will  be  noted  that  while  the  Poor 
Bate  is  levied  uniformly  over  the,  whole  borough,  the  sanitary 
rates  vary  in  Berwick,  Tweedmouth  and  SpittaL  Each  part  of 
the  borough  defrays  the  cost  of  its  own  services.  Tweedmouth 
has  neither  water  nor  sewerage,  and  consequently  is  not  rated  for 
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Division! 

of 
Borough. 


Berwick  ..  .. 
Tweedmonth  .. 
Spittal  ..  .. 
Whole  Borongh 
EetabliBhrnent 


i 


5790 
883 
806 


!i     I 


il 


Totals 


I 


8^9 
8,091 
2,069 


138,830 

,  10,193 

6342 


Amount 
nlMdby 
ld.per£. 


£  i.    d. 

138  17  6 

42  9  5 

26  8  6 


I  6929  13,489  49,865  i  207  15  5 


Sftnitaiy 
Anthoiity 


^1:  I !  m!  1^ 


d,  s,  d.\».d.  £  I 

10  8  1  <  5  6  8^  - 

—  3151  -  - 

—  8  1    6  7  8,480  - 


1^14  719 


!  —  ,  3  1     —    13^  7ia 

!  I 


Note. — Special  General  IMstriot  rate  of  lOcL,  is  for  sewerage  Id,  water  9i 
Sanitary  Authority  loan,  1914Z.,  is  for  offices,  stabling,  etc.,  and  botehofe.  Ov- 
poration  loan,  71322.,  is  for  police  establishment  and  eduoatioa.  The  total 
indebtedness  of  the  borough,  21.1261.,  works  out  at  12.  1  Is.  M.  per  head  of  thi 
population. 


such,  while  the  Spittal  rate  includes  sewerage  expenses,  but  not 
water,  this  being  paid  to  the  owners  of  the  waterworks.  Thn 
charge,  which  varies,  may  be  taken  at  Is,  6rf.  in  the  £,  so  that 
the  total  rates  in  Spittal  amount  to  over  Ss,  in  the  £  as  against 
08.  6d.  in  Berwick.  Establishment  charges,  which  include 
.  salaries,  hospital  expenses,  buildlQgs,  etc.,  cannot  be  debited  to 
each  place  according  to  the  service  rendered,  and  are  divided  in 
proportion  to  the  rateable  values. 

The  authority  has  been  content  to  levy  out  of  current  rates 
for  permanent  improvements  rather  than  borrow  for  such  pur- 
poses, and  consequently  no  important  improvement  schemes  are 
in  progress.     For  years  Berwick  levied  6d,  to  Sd.  in  the  £  for 
renewing  streets,  and  when  the  small  rate-producing  power  of 
each  division  of  the  borough  is  considered,  very  little  can  be 
done  even  with  very  high  rates.     Four  causes  seem  to  explain 
the  hitherto  deep-rooted  objection  to  the  principle  of  borrowing, 
viz. :   the   reckless   mismanagement   of  the  old    Guild  which 
niled  down  to  1835  ;  the  misapplication  of  the  principle  "  pay 
as  you  go  "  ;  the  idea  that  borrowing  is  expensive ;  and  the  com- 
parative isolation  of  Berwick  from  other  large  and  progressive 
centres. 

At  last  meeting,  however,  the  Berwick  rate  estimate  was 
reduced  3^^.  in  the  £  by  striking  out  two  items  of  permanent 
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improvement,  the  required  sum  being  ordered  to  be  borrowed. 
Hus  action  may  be  taken  as  an  indication  that  a  more  pro- 
gressive spirit  is  begiuning  to  prevail. 

Berwick  Bridge. 

This  rare  old  relic  is  entirely  under  the  jurisdiction  of  the 
Corporation,  into  whose  keeping  it  was  handed  by  Charles  II. 
together  with  a  perpetual  annuity  of  100/.  per  annum,  for  its 
maintenance. 

Built  during  the  years  1611-1624,  the  bridge  is  carried  on 
fourteen  piers  of  substantial  proportions.  The  arches  are  formed 
of  two  rings  of  freestone  of  a  total  thickness  of  3  ft.  2  in.  It  is 
1000  ft.  long,  and  the  carriageway  is  13  ft.  3  in.  between  kerbs, 
with  narrow  paths  on  each  side.  The  foundations  and  arches 
are  sound,  but  the  piers  and  cutwaters  are  not  in  a  satisfactory 
condition. 

The  action  of  the  river  has  had  the  efiTect  of  washing  out  the 
joints  of  the  cutwaters,  while  surface  water  penetrating  down- 
wards between  the  rubble  paving  of  the  old  paths  and  defective 
channelling,  has  completely  disintegrated  the  lime  concrete  with 
which  they  have  been  formed.  The  Corporation  had  in  view  a 
thorough  repair,  and  instructed  Messrs.  Eead  and  Waring,  of 
Westminster,  to  examine  and  report.  The  estimated  cost  of 
patting  the  whole  bridge  into  good  order  was  5430/.  As  this 
work,  however,  included  taking  down  and  rebuilding  the  cut- 
waters and  part  of  the  piers,  the  question  developed  into  one  of 
widening  the  bridge. 

Owing  to  the  increase  of  heavier  and  speedier  traffic,  the 
narrowness  of  the  bridge  has  become  a  serious  matter ;  for  while 
a  traction  engine  is  crossing,  all  other  traffic  must  be  stopped. 
It  may  be  mentioned  incidentally  that  during  the  early  months 
of  this  year  no  less  than  sixteen  traction  engines  and  two  motor 
wagons  have  been  travelling  constantly  with  manure  from  the 
factories  in  Spittal  alone,  and  that  there  is  no  other  means  for 
them  to  cross  the  Tweed  nearer  than  Norham  Bridge,  which  is 
ei^t  miles  distant ;  and  when  it  is  remembered  that  this  is  the 
main  route  between  England  and  Scotland,  carrying  a  constant 
stream  of  motors,  the  Corporation  did  well  to  raise  the  question 
of  widening.  The  engineers  were  consequently  instructed  to 
prepare  a  scheme. 

U 
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Their  proposal  is  to  take  down  the  piers  and  cutwaters  to 
the  level  of  the  brandreths,  and  rebuild  on  the  same  positaoo, 
re-using  the  best  of  the  existing  old  weathered  stone  for  ex- 
ternal work,  the  solid  interior  to  be  of  Portland  cement  con- 
crete. When  the  piers  are  carried  to  the  necessary  heights,  it 
is  proposed  to  spring  new  arches  outside  the  existing  arches  on 
both  sides.  This  part  of  the  work  to  be  executed  in  feno- 
concrete,  but  faced  with  old  stones,  while  the  existing  parapets, 
which  are  13  in.  thick,  of  sound  ashlar,  will  be  careMy 
taken  down,  and  after  being  reduced  three  inches  in  thickness 
will  be  again  used.  As  arranged,  the  alteration  will  increase 
the  carriageway  to  19  ft.,  with  a  5  ft.  path  on  each  side,  and 
as  the  present  structure  carries  both  gas  and  water  mains,  pro- 
vision is  made  under  the  paths  for  this  purpose.  The  estimated 
cost  is  16,000/.  The  scheme  was  designed  to  avoid  destroying 
the  unique  character  of  the  bridge,  and  in  this  respect  it  has 
received  a  very  hearty  approval.  As  soon  as  the  proposed 
widening  was  publicly  discussed,  the  interest  in  the  bridge, 
from  an  antiquarian  standpoint,  became  evident.  But  putting 
that  aside,  the  multiplicity  of  interests  involved  is  a  serious 
difficulty  to  overcome. 

The  bridge  is  essentially  an  Imperial  one,  having  been  built 
and  maintained  out  of  the  national  exchequer ;  the  Corporation 
is  not  liable  to  widen,  being  simply  custodians  for  the  Goveni- 
ment ;  the  sanitary  authority,  though  under  obligation  to  pro- 
vide highway  accommodation  within  the  borough,  has  never 
had  any  control  over  this  structure,  while  the  County  Council  of 
Northumberland  is  also  involved,  as  this  bridge  forms  the  only 
highway  through  this  part  of  the  county.  Negotiations  have 
been  opened  with  the  County  Council,  and  also  with  H.M.  Trea- 
sury, where  they  remain  for  the  present 

Water  Supply. 

Berwick, — Only  the  Berwick  division  of  the  borough  has  a 
public  water  supply.  Originally,  this  was  provided  by  the 
Corporation  or  Guild  from  certain  springs  on  the  freemen's 
estate,  and  was  conveyed  to  various  public  "  pants  "  by  means 
of  wooden  pipes.  In  addition,  almost  every  property  had  » 
private  welL 

In  1855.  the  then  local  board  of  health  constructed  a  storage 
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reservoir  of  6^  million  gallons  capacity  on  a  piece  of  moorland  at 
New  East  Farm,  about  2^  miles  north  of  the  town,  at  a  level  of 
440  O.D.  The  water  was  conveyed  to  a  service  reservoir  at 
Castle  Terrace,  about  |  mile  from  the  town  hall,  from  which  it 
was  distributed  throughout  the  town.  Its  capacity  is  250,000 
j^ons,  and  the  top  water  level  is  197  ft.  O.D.  For  this  work 
Mr.  E.  Bawlinson — afterwards  Sir  Eobert — was  engineer. 

This  supply  served  the  purpose  until  1870,  when  the  land 
and  springs  at  the  existing  Tower  Works  at  Tweedmouth  were 
purchased.  These  springs  yielded  230,000  gallons  of  water, 
which  flowed  daily  into  the  river,  over  the  bottom  of  what  had 
been  a  freestone  quarry.  A  reservoir  was  constructed  on  the 
quarry  bottom,  with  three  open  jointed  sides  into  the  bank 
fipom  which  the  springs  issued.  At  a  lower  level  a  second  reser- 
voir was  buQt,  which  received  its  supply  from  the  higher 
reservoir.  From  the  low  reservoir  the  water  was  pumped  to  the 
original  Castle  Terrace  reservoir.  For  this  scheme,  Messrs. 
Leslie  and  Beid,  of  Edinburgh,  were  the  engineers. 

This  new  supply  was  used  in  conjunction  with  the  older 
New  East  Farm  supply,  and  on  the  lowest  estimate  formed  a 
daily  supply  of  over  320,000  gallons,  for  a  population  of  8000, 
or  40  gallons  per  head,  and  still  the  demand  grew  apace. 

Before  1890,  when  the  Author  was  appointed,  the  supply 
became  totally  inadequate,  and  for  some  years  it  was  impossible 
to  maintain  a  constant  supply  during  summer  months.  At  the 
time,  with  the  exception  of  lighting  and  finance,  a  single  works 
committee  managed  every  other  department.  So  far  as  water 
supply  was  concerned,  there  was  practically  no  control,  no  regu- 
lations, no  meters,  no  trade  charge,  no  inspection  of  waste,  no 
required  strength  of  fittings,  no  application  for  supplies;  in 
fact,  the  supply  was  in  the  hands  of  plumbers.  To  cope  with 
such  a  chaos  single-handed  was  impossible,  and  the  Author 
agitated  for  a  special  committee  charged  solely  with  water 
business. 

After  much  opposition  a  water  committee  was  appointed. 
With  a  strong  man  at  its  head,  and  grasping  the  situation, 
the  committee  soon  justified  its  existence.  A  Deacon  waste 
water  meter  was  procured,  which  told  tales  that  forced  the 
appointment  of  an  inspector.  Begulations  became  impera- 
tive ;  the  Water  Works  Clauses  Acts  were  put  in  force,  and 
slowly  but    surely  the  committee  gained  ground,  and  past 
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anxieties  began  to  disappear.  The  old  New  East  Farm  sapplj, 
in  consequence  of  the  gradual  cultivation  of  the  watershed,  had 
become  of  doubtful  purity,  and  owing  to  the  prevention  of 
waste,  the  committee  were  able  in  time  to  abandon  this 
supply  altogether.  A  new  pump  was  provided,  capable  of 
delivering  28,000  gallons  per  hour,  instead  of  the  original  pomp 
which  was  only  equal  to  half  that  duty,  and  in  order  to  further 
reduce  waste  and  destruction  of  fittings,  the  town  was  divided 
into  two  districts  by  utilising  a  small  reservoir  as  a  pressoie- 
reducing  tank,  so  that  on  no  part  of  the  mains  does  the  preasore 
exceed  an  equivalent  to  a  head  of  100  ft. 

Charges  for  trade  supplies,  which  had  long  been  threatened, 
did  not  begin  to  operate  till  two  years  ago.  This  was  vigoronalj 
opposed  within  the  authority,  as  well  as  without,  but  there 
could  be  no  going  back.  It  became  a  choice  between  the 
abolition  of  meters  and  an  additional  supply,  and  the  authoritj 
accepted  the  proper  alternative.  A  charge  of  Is.  per  1000 
gallons  was  ordered,  and  this  was  shortly  afterwards  reduced  to 
8d.  per  1000  gallons.  The  revenue  derived  from  this  source  is  only 
about  350/.  per  annum,  partly  because  no  minimum  charge  has 
been  made  for  metered  supplies.  In  many  cases  where  supplies 
are  metered,  the  amount  paid  for  water  is  less  th&n  the  meter 
rent.  One  hundred  meters  are  in  use.  The  meter  used  is 
Kent's  "  Standard,"  and  its  adoption  has  been  fully  justified  hj 
experience. 

Berwick  now  rejoices  in  a  water  supply  of  over  30  gallons 
per  head,  well  distributed,  and  provided  with  120  hydrants,  but 
with  the  serious  drawback  that  it  does  not  reach  the  highest 
part  of  the  town  containing  some  of  the  best  residences.  Hub 
district  has  its  own  supply  but  without  "head,"  and  con- 
sequently would  be  at  a  disadvantage  in  case  of  fire. 

While  much  of  the  difficulty  in  establishing  trade  chai]ges 
has  been  due  to  a  restricted  use  of  water  by  means  of  metei8» 
the  system  of  rating  which  obtains  here  is  greatly  to  blame. 
All  property  within  the  special  district — whether  trade  or 
domestic — is  assessed  according  to  its  full  rateable  value  for 
domestic  water. 

In  fixing  the  charges,  both  for  metered  supplies  and  by 
scale,  the  authority  had  this  specifically  in  view,  and  the  trade 
water  charges  are  definitely  fixed  **  in  addition  to  the  ordinary 
rate." 
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While  the  reorganisation  of  the  water  system  has  been 
pretty  thorough,  the  bed-rock  has  not  yet  been  reached,  and 
complete  satisfaction  can  never  obtain  until  some  method  of 
diflTerentiation  is  adopted  in  the  rating  of  trade  and  domestic 
premises. 

Tweedmouth, — The  supply  to  Tweedmouth  is  derived  from 
two  sources,  a  private  company  and  public  wells.  The  com- 
pany's supply  will  not  rise  to  a  greater  elevation  than  35  ft.  O.D. ; 
and  as  part  of  Tweedmouth  rises  to  a  height  of  over  100  ft.  O.D., 
it  will  at  once  be  seen  how  partial  that  supply  is.  The  parts 
lieyond  reach  of  the  company's  supply  get  water  by  carrying  it 
from  public  wells,  in  some  cases  300  yards  distant.  For  twenty 
years  Tweedmouth  has  been  trying  to  obtain  a  supply.  Many 
attempts  have  been  made,  and  the  advice  of  as  many  followed, 
not  excluding  the  rod  diviner. 

Spittal  is  in  a  better  position  than  Tweedmouth  for  a  supply, 
inasmuch  as  it  is  distributed  nearly  over  the  township,  but  it 
will  only  rise  to  a  level  of  about  60  ft.  O.D.,  and  consequently 
there  is  no  building  development.  It  is  owned  by  the  trustees 
of  a  deceased  landowner. 

Proposed  Combined  Water  Scheme. 

After  prolonged  investigation,  the  writer  became  satisfied 
that  probabilities  were  greatly  in  favour  of  additional  water 
being  found  on  the  ground  of  the  Berwick  Waterworks,  but  as 
boring  involved  considerable  risk  from  two  sources,  he  ad- 
vised, as  a  preliminary,  that  the  advice  of  an  engineer,  expe- 
rienced in  work  of  this  nature,  should  first  be  obtained.  The 
dangers  feared  were  the  possibility  of  interfering  with  the 
existing  springs,  and  of  sea  water  being  drawn  into  the  bore- 
hole, in  consequence  of  its  close  proximity  to  the  tidal  waters 
of  the  river. 

Geologically,  Tweedmouth  overlies  the  carboniferous  system, 
with  its  alternating  series  of  limestone,  sandstone,  shale,  and 
coaL  Underlying  the  deepest  coal,  and  stretching  firom  the 
Tweed  to  the  Cheviots,  there  is  a  bed  of  sandstone  600  ft.  to 
800  ft.  thick,  and  from  this  sandstone  some  of  the  largest 
supplies  in  Northumberland  are  derived. 

The  matter  was  referred  to  Messrs.  Read  and  Waring,  who 
were  engaged  in][carrying  out  a  similar  scheme  in  Lancashire ; 
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and  after  careful  inquiry  on  the  ground,  they  confirmed  the 
opinion  already  given,  and  recommended  that  a  trial  borehde 
be  made  to  determine  the  depth  of  the  water-bearing  stratum 
in  the  first  instance,  and  thereafter  to  proceed  with  well-sinking 
as  might  be  found  necessary. 

As  this  borehole  was  to  be  sunk  on  the  Berwick  Water- 
works' property,  and  as  there  was  a  prospect  of  its  being  utilised 
in  a  borough  scheme,  the  three  divisions — Berwick,  Tweed- 
mouth,  and  Spittal — agreed  that  the  work  should  be  carried  out 
at  their  joint  expense.  Local  Government  Board  sanction  was 
readily  obtained  to  borrow  500/.  for  the  work,  and  Mr.  John 
Thom,  of  Patricroft,  the  selected  contractor,  commenced  opera- 
tions forthwith.  No  water  was  met  with  until  a  depUi  of 
282  ft.  had  been  reached,  and  at  299  ft.  the  water  rose  to  within 
2  ft.  6  in.  of  the  surface.  In  the  expectation  of  the  water 
overflowing  the  surface,  boring  was  continued  imtil  413  ft. 
was  reached,  but,  excepting  a  3^  ft.  band  of  sandstone,  nothing 
but  clay  was  penetrated. 

The  borehole  commenced  with  a  diameter  of  9  in.  for 
30  ft.,  and  was  gradually  reduced  to  5  in.  diameter  in  the 
water-bearing  rock.  It  was  lined  throughout,  but  for  40  ft., 
where  the  water  was  found,  the  tubing  was  perforated  to  admit 
the  water.  The  Local  Grovemment  Board  stipulated,  among 
other  things,  that  the  borehole  should  be  tested  for  a  fortnight 
by  continuous  pumping,  and  before  this  test  was  begun,  the 
borehole  was  securely  plugged  with  50  ft.  of  milled  clay  at 
the  bottom. 

An  air-compressor  plant  was  employed  for  the  test.  The 
water  was  discharged  over  a  weir  12  in.  in  length,  and  on 
the  thirteenth  and  fourteenth  days  the  flow  remained  steady, 
at  a  depth  of  2^  in.,  being  equal  to  175,000  gallons  per 
24  hours.  As  the  surface  of  the  borehole  was  only  10  ft. 
above  high  water,  samples  of  water  from  it  were  taken  at  boti 
states  of  the  tide,  and  the  analyses  proved  it  to  be  in  eveiy 
way  satisfactory.  The  quantity  obtained  from  so  small  a  boie 
exceeded  the  most  sanguine  expectations,  while  the  existing 
supply  had  not  been  affected  in  the  slightest  degree. 

The  result  was  deemed  so  satisfactory  that  the  engineers 
ere  instructed  to  prepare  a  scheme  for  the  supply  of  the  whole 
trough.  The  scheme  was  to  combine  the  existing  supply  and 
at  from  the  borehole,  and  instead  of  pumping  the  water  to 
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Berwick,  tx)  pump  it  to  a  reservoir  to  be  constructed  in  Tweed- 
mouth,  where  a  site  could  be  obtained  about  100  ft.  higher 
than  the  Castle  Terrace  reservoir,  which  would  provide  head  to 
gravitate  the  supply  to  any  part  of  the  borough. 

The  present  pumping  main  was  to  be  extended,  and  utilised 
for  delivering  water  from  the  new  reservoir  to  the  existing 
Castle  Terrace  reservoir  for  the  supply  of  Berwick.  As  the  new 
reservoir  was  intended  to  contain  three  days'  supply  for  the 
whole  borough,  and  the  Castle  Terrace  reservoir  could  only  hold 
one  day's  supply  for  Berwick  alone,  Berwick  would  be  safe- 
guarded against  the  existing  risk  of  the  supply  being  cut  off  in 
case  of  a  machinery  breakdown.  Separate  pipes  would  convey 
water  to  Tweedmouth  and  Spittal,  where  it  would  be  properly 
distributed,  and  this  would  have  provided,  in  one  establishment, 
a  thoroughly  compact  and  efficient  water  supply  for  the  whole 
borough.  The  authority's  instructions  were  fully  complied 
with,  and  the  estimated  cost  of  the  work  is  20,000/.  In 
January  last,  at  a  meeting  of  18  out  of  24  members,  8  voted 
for,  and  9  voted  against  the  scheme,  and  one  declined  to  vote. 
The  position  to-day  is  that,  on  the  recommendation  of  the 
Spittal  representatives,  the  authority  has  decided,  subject  to  the 
approval  of  the  Local  Government  Board,  to  purchase,  for  the 
use  of  Spittal  alone,  the  Spittal  Waterworks,  and  the  farm  on 
which  they  are  situated,  at  a  cost  of  8000/.  Tweedmouth 
remains  as  before,  in  urgent  need  of  a  supply,  with  no  prospect 
of  its  acquisition.  Berwick  is  considering  a  proposal  to  provide 
a  pump  to  raise  water  from  the  Castle  Terrace  reservoir,  for  the 
supply  of  Castle  Terrace. 


Sewerage. 

The  sewerage  of  Berwick  was  engineered  in  1855,  and  con- 
sists of  9-in.  and  12-in.  Doulton's  stoneware  half  faucet  pipes 
in  2-ft.  lengths,  with  clay  joints,  and  2-ft.  and  2i-ft.  diameter 
circular  sewers  of  hollow  bricks.  The  necessary  manholes 
and  lampholes  are  of  the  engineer's  well-known  type.  The 
sewers  are  carried  through  the  river  wall  at  about  the  level  of 
high  tide,  on  the  outside  of  which  are  provided  hinged  metal 
flap-doors.  On  inside  of  river  wall,  chambers  are  formed  by 
means  of  which  the  sewage  is  collected  and  carried  downwards 
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in  12-inch  metal  pipes  to  the  river  bed,  and  discharged  into  the 
stream  at  low-water  mark.  In  this  way  the  flap-doors  are  only 
broutrht  into  requisition  during  heavy  rains. 

No  provision  was  made  in  the  original  scheme  for  ventiMoii, 
but  about  twenty-five  years  ago  9-in.  vertical  shafts— some 
with  and  some  without  extractors — were  provided,  and  tenyeais 
ago  the  close  manhole  covers  were  removed  and  open  gratings 
substituted  throughout  one  section.  Having  been  completely 
sealed  for  forty  years,  offensive  smells  occasionally  became  v^ 
evident,  and  the  authority  agreed  to  a  systematic  rearrangemeDt 
of  the  sewers  by  which  all  dead  ends  were  abolished,  and  the 
gradients  were  so  altered  that  by  means  of  seven  automatb 
flushing  tanks  (fitted  with  Adams*  syphons),  up  to  1500  gallons 
capacity,  the  whole  of  the  sewers  are  regularly  flushed.  At 
certain  states  of  the  tide  the  outlets  are  tide-locked,  but  this 
causes  no  annoyance. 

The  Castle  Terrace  district  was  sewered  about  twenty-five 
years  ago,  and  this  is  the  only  extension  to  the  original  sewerage 
system,  which  indicates  the  stationary  character  of  the  town. 
It  was  made  a  special  district  and  is  rated  for  its  own  sewerage 
at  5d.  in  the  £.  The  last  payment  to  clear  off*  the  debt  on  the 
original  scheme  will  be  made  this  year,  which  explains  the  small 
rate  of  Id,  for  sewerage  purposes.  It  may  be  stated,  howevCT, 
that  the  greater  proportion  of  the  sewers  are  laid  in  a  natural  bed 
of  good  stiff  clay,  and  but  for  that  very  fortunate  circumstance, 
the  system  would  have  had  to  be  renewed  long  ago.  The 
pipes,  however,  although  they  have  been  buried  over  fifty  years, 
are  as  good  as  new. 

Tweedmouth  is  not  sewered,  but  surface  water  is  conveyed 
to  the  river  in  old  conduits  and  drains. 

Spittal,  notwithstanding  its  small  rateable  value,  is  now 
completely  sewered,  with  two  outfalls  to  the  river,  and  instead 
of  requiring  water  for  flushing  purposes  from  the  water  company, 
an  old  conduit  at  a  high  level  was  discovered  under  a  public 
footpath  conveying  water  from  a  disused  spring.  This  was  at 
once  commandeered  for  flushing  purposes,  and  for  a  total  sum  of 
150/.  produced  out  of  rate,  a  small  collecting  tank,  distributing 
pipes,  and  four  flush-tanks  were  provided,  by  means  of  which 
the  whole  system  is  kept  sweet. 
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Streets  and  Eoads. 

The  whole  of  Berwick  is  paved  with  whinstone,  except  one 
street  which  is  of  beechwood  and  one  of  macadam.  For  main 
thoroughfares  setts  are  used,  and  for  secondary  streets  mashed 
rabble.  Tweedmouth  and  Spittal  streets  are  mostly  macada- 
mised. Northumberland  quarries  produce  a  fine  quality  of 
"whinstone  for  paving  purposes,  but  long  lengths  for  kerb,  etc., 
lave  to  be  got  from  Eatho  district.  Setts  cost  155.  6d.  to  17^.  6d. 
per  ton ;  mashed  rubble,  about  125.  per  ton ;  sett3  cover  about 
3i  sup.  yards  per  ton,  and  mashed  rubble  about  4  yards  per  ton. 

Throughout  the  borough  the  footpaths  are  laid  with  granite- 
topped  cement  concrete. 

There  are  twelve  miles  of  main  roads  within  the  borough, 
towards  the  maintenance  of  which  the  county  council  con- 
tributes 91/.  per  mile,  (^nly  hand  broken  metal  is  used,  and  is 
specified  to  pass  a  2^  in.  ring.  In  sledging  the  rock  into  suit- 
able sizes  for  knapping,  breakers  are  much  given  to  cut  carelessly 
and  at  random,  and  generally  produce  thicknesses  of  |  in.  to 
li  in. ;  but  metal  made  from  this  stuff  will  not  carry  heavy 
traffic.  Breakers  have  been  urged  to  take  more  time  and  cut 
up  to  2  in.  thick  for  the  purpose  of  getting  more  cubical  metal. 
Samples  of  machine-made  metal  were  procured  from  five 
different  quarries,  but  none  of  them  could  be  adopted.  They 
were  too  round  and  flaky,  while  hand-broken  metal  could  be 
got  as  cheaply.  Metal  laid  on  roads  here  costs  from  85.  6d. 
to  IO5.  per  yard. 

PuBiJC  Conveniences. 

During  the  last  few  years  a  great  improvement  has  taken 
place  in  accommodation  of  this  nature.  In  addition  to  the 
older  erections,  one  for  gentlemen,  containing  three  w.c.'s,  and 
nine  urinal  stalls,  and  one  for  ladies,  containing  three  w.c's, 
and  lavatory  basin,  have  been  provided.  The  latter  is  in  a  very 
good  situation  on  Bankhill,  and  is  much  taken  advantage  ot 
Two  additional  urinals  have  been  ordered  for  gentlemen. 

In  Tweedmouth  there  is  one  for  gentlemen,  while  Spittal 
has  provided  a  building  on  the  promenade  which  combines  a 
convenience  for  ladies  at  one  end,  and  for  gentlemen  at  the 
other.     Between  the  two  and  under  the  same  roof  there  is  a 


302  MUNICIPAL   WORKS   IN   BERWICK-UPON-TWEED. 

covered  seat  facing  the  sea,  and  the  space  immediately  bdiind 
the  seat  forms  a  shelter  from  rain.  The  works  are  plain,  but  tk 
interiors  are  all  lined  with  white  enamelled  bricks,  and  tib 
fittings  are  substantial. 

Hospitals. 

A  wooden  hospital  erected  about  thirty  years  ago  continues 
to  do  duty  for  infectious  diseases.     It  contains  eight  beds. 

A  second  hospital  on  the  same  enclosed  ground  was  provided 
for  smallpox  in  1902,  and  the  finishing  touches  were  just  being 
given  to  it  when  the  first  case  occurred.  It  contains  two  waria^ 
one  with  three  beds,  and  one  ^^ith  four  beds,  nurses'  room, 
scullery,  bathroom,  and  three  w.c.'s.  The  building  and  fumiA- 
ing  cost  291/. 

Temporary  wooden  accommodation  for  doctor  and  nnnes 
was  erected  close  at  hand.  It  contains  two  sitting-rooms,  four 
bedrooms,  kitchen,  and  two  bathrooms. 

Temporary  observation  huts  were  constructed  near  Spitul. 
One  hut  was  used  only  for  sleeping  in,  and  accommodated 
twenty-four  suspects.  The  other  was  used  as  a  common  dining 
and  reading  room,  and  contained  in  addition,  a  kitchen,  and 
bedroom  for  caretaker.  The  doctor's  quarters  and  huts  weie 
built  in  a  hurry,  night  and  day,  and  cost,  including  furnishings: 
doctor's  quarters,  241/. ;  observation  huts,  272/.  During  1902 
there  were  eight  cases  of  smallpox  and  fifteen  suspects ;  and  in 
1904,  nine  cases  of  smallpox  and  thirty-two  suspects.  Nid- 
ations are  in  progress  for  a  site  for  a  new  smallpox  hospital. 

By-Laws. 

Building  by-laws  based  on  the  model  by-laws  are  in  operation. 
The  by-law  relating  to  air  space  at  the  rear  is  the  only  one  that 
has  caused  trouble.  Built  as  Berwick  is,  huddled  together  on 
the  yard  system,  this  by-law  is  essential  to  prevent  the  perp^- 
ation  of  the  prevailing  congestion.  The  question  of  by-laws  in 
relation  to  cheaper  houses  of  wood  and  iron,  etc.,  has  been 
raised,  and  is  referred  to  a  committee  for  consideration. 
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Mr.  J.  Lee  :  Mr.  Dickinson,  in  reference  to  street  improve- 
ments, seems  to  indicate  that  all  the  street  improvements  carried 
out  in  Berwick  are  carried  out  from  revenue.  The  borrowing  of 
money  for  the  carrying  out  of  street  improvements  is  quite  a 
Intimate  charge  to  put  upon  the  rates.  There  is  no  reason  why 
the  present  generation  of  ratepayers  should  pay  to  carry  out 
improvements  to  benefit  those  who  are  to  follow.  I  am  quite  of 
opinion  that  when  any  town  goes  in  for  extensive  street  improve- 
ments, the  cost  ought  to  be  raised  by  loan  and  the  repayment 
spread  over  a  period  of  not  less  than  fifty  years.  The  Grovemment 
is  inclined  now  to  reduce  the  period  to  thirty  years,  but  where  a 
permanent  street  widening  is  carried  out  the  repayment  ought  to 
be  spread  over  a  period  of  fifty  years.  With  reference  to  the  water 
supply,  I  am  a  little  surprised  to  find  that  Berwick  has  three 
separate  systems  of  water  supply  in  the  borough.  I  can  hardly 
imagine  how  it  is  possible  to  get  a  satisfactory  administration  of 
the  water-supply  with  tliree  different  authorities  controlling  it. 
In  all  cases,  such  as  water-works,  gas-works,  and  similar  under- 
takings, my  opinion  is  that  these  should  be  under  the  control  of 
the  municipal  authority  having  charge  of  the  whole  borough. 
Then  there  are  one  or  two  curious  things  with  reference  to  your 
rating  for  water.  I  notice  that  you  charge  for  water  on  the  full 
rateable  value  for  domestic  supply,  but  if  any  miU  or  workshop 
requires  a  supply  by  meter  they  have  also  to  pay  for  that  supply. 
WeU,  aU  I  can  say  is  that  you  are  very  lucky  if  you  get  it.  I 
can  tell  you  that  in  Paisley  we  should  not  get  it.  We  do  not 
charge  the  domestic  rate  on  the  works,  but  charge  a  public  rate  of 
Id,  in  the  £,  and  then  charge  for  the  water  by  meter.  To 
charge  two  rates  seems  very  unfair.  There  is  one  statement  in 
the  paper  which  is  quite  new  to  me,  and  of  which  I  should  like 
an  explanation.  It  is  stated  that  "originally  water  was  con- 
veyed to  various  public  pants  by  means  of  wooden  pipes."  I  am 
not  very  sure  what  is  meant  by  a  pant.  I  notice  that  you  are 
going  in  for  a  combined  water  scheme,  and  I  think  it  would  be 
a  very  great  advantage  to  Berwick  if  that  could  be  carried  out. 
I  see  you  are  proposing  to  get  that  supply  from  a  borehole.  I 
think  in  every  case  where  it  is  possible  the  water  should  be 
obtained  from  a  gathering  ground  and  stored  in  a  re^eYVOiVt. 
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Boreholes  are  always  very  troublesome  and  sometimes  do  not 
act  very  well. 

Mr.  P.  C.  Smith:  I  should  like  the  Author  of  the  paper  to 
give  us  some  information  as  to  the  meters,  and  to  tell  us  if  be 
finds  the  Kent  meter  as  reliable  for  small  quantities  as  for  laige. 
For  myself  I  have  found  with  this  meter,  and  others,  a  want  of 
accuracy  when  the  consumption  is  very  small. 

Mr.  J.  E.  Wilson  :  I  should  like  to  give  you  some  practical 
experience  of  several  of  these  small  meters.  I  have  tried  these 
meters  (not  the  standard)  and  find  them  most  unreliable.  In 
one  or  two  cases  where  we  have  turned  the  'water  on  full  iw 
could  make  the  meter  indicate  anything,  and  in  other  cases  wc 
could  make  them  indicate  nothing.  Then  as  to  the  minimum 
charge  for  the  water.  I  think  the  minimum  charge  for  water 
supplied  by  met^r  should  be  not  less  than  21.  per  annum. 

Mr.  W.  F.  Curry:  I  should  like  a  little  informatiou  as  to  the 
quantity  of  water  the  Author  expects  to  get  from  this  borehole. 
In  South  Africa,  we  want  a  lot  of  boreholes,  and  we  have  to  ^ 
the  water  as  best  we  can.  Sometimes  we  get  a  good  supply, 
sometimes  we  do  not.  The  Author  might  give  us  information  as 
to  whether  he  expects  to  get  the  water  from  crevices  in  the  rock 
or  from  percolation  into  this  borehole,  and  in  what  quantity. 
1  think  if  you  can  get  an  adequate  supply  from  a  borehole  it  is 
far  preferable  to  a  gathering  ground.  With  r^ard  to  the  Kent 
ineters,  I  remember  some  years  ago  trjdng  them  and  found  them 
fairly  accurate.  One,  however,  was  fitted  which  did  not  register 
anything,  although  it  was  known  a  large  quantity  of  water  was 
being  consimied.  For  a  time  we  could  not  find  out  what  was  the 
matter,  but  on  examination  it  was  found  that  the  workmen  had  put 
the  supply  pipe  on  the  exhaust,  and  consequently  the  meter  was 
not  working. 

Mr.  T.  NiSBET:  With  regard  to  the  sewerage,  I  notice  that  the 
town  was  sewered  in  1855  and  that  half-faucet  pipes  have  been 
used,  with  clay  joints.  Mr.  Dickinson  says  this  method  of  laying 
the  sewers  has  been  successful,  and  attributes  the  success  to  their 
being  laid  in  a  good  natural  bed  of  stiff  clay.  In  Glasgow  pipes 
laid  with  clay  joints  have  been  very  unsuccessful,  as  the  clay  soon 
gets  waslied  out  of  the  joints,  and  a  subsidence  of  the  surface 
generally  follows. 

Mr.  G.  Landale  :  The  section  in  the  1903  Act  relating  to 
open  space  attached  to  dwelling  houses  is  framed  to  read  as  if 
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every  dwelling  house  which  is  to  be  built  must  face  a  street, 
because  it  refers  to  the  building  fronting  the  street,  and  provides 
for  the  open  space  behind  it.  If  a  man  has  a  piece  of  land 
extending  to  a  great  depth  from  the  back  of  his  property  in 
excess  of  the  requirements,  he  is  evidently  debarred  from  employ- 
ing this  land  for  building  dwelling  houses.  Under  the  Act  of 
1892,  the  area  in  rear  for  the  ventilation  of  dwelling  houses  had 
to  be  three-fourths  of  the  space  occupied  by  the  buildings. 

Mr.  C.  Brown  :  Our  supply  of  water  at  Hawick  is  very 
dififerent  from  Berwick.  We  have  a  good  supply,  and  have  very 
little  to  do  with  meters ;  in  fact  we  have  so  much  water  that  we 
run  some  of  it  down  the  channels  of  the  streets  in  the  summei 
time.  Along  the  whole  length  of  the  street  a  1-in.  diameter 
pipe  18  fitted  into  the  channel  at  intervals  of  about  100  yards, 
this  pipe  is  connected  to  the  water  mains,  and  in  hot  weather  the 
water  runs  the  whole  day.  It  helps  to  cool  the  street,  and  is  very 
much  appreciated  by  the  Hawick  people.  Another  great  use 
this  pipe  fulfils,  viz.,  on  the  streets  being  swept  by  the  sweeping 
machine  the  whole  of  the  mud  is  carried  away  by  surface  drains 
into  the  river.  In  this  way  the  macadamised  roads  can  be  swept 
every  day  without  having  any  mud  to  deal  with. 

Mr.  A.  H.  GrOUDEE :  As  to  charging  by  meter,  and  charging  a 
public  rate  as  well,  we  are  at  Stirling  pretty  much  in  the  same 
position  as  Paisley.  We  charge  a  penny  rate  for  domestic  supply 
in  cases  where  the  supply  is  by  meter.  Having  three  different 
water  supplies  must  cause  a  good  deal  of  trouble  to  the  engineer, 
and  cannot  in  any  way  be  satisfactory.  As  to  sewerage  pipes 
jointed  with  clay,  my  burgh,  which  is  an  old  one,  has  a  good 
many  of  the  old  sewers  which  have  been  jointed  with  clay. 
The  burgh  is  built  partly  on  rock  and  partly  on  clay,  and  in  dry 
weather  the  clay  cracks  to  a  considerable  depth,  and  where  the 
sewers  are  shallow  they  leak.  In  several  cases  we  have  relaid 
the  sewers. 

Mr  J.  Lee  :  With  reference  to  the  infectious  diseases  hospital, 
the  Author  does  not  say  how  the  second  hospital  has  been  con- 
structed. He  refers  to  the  first  hospital  having  been  constructed 
of  wood  thirty  years  ago.  I  was  wondering  if  the  authorities 
allowed  him  to  construct  a  wooden  hospital  again  in  1902.  I 
was  rather  suprised :  I  thought  the  Local  Government  Board 
objected  to  that  kind  of  thing,  at  any  rate,  they  do  not  encourage  it. 

Mr.  J.  E.  Wilson  :  We  have  an  infectious  diseases  hospital 
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in  Helensburgh,  and  in  another  field   not  more  than  twenty 
yards  away  from  it  we  have  erected  a  small-pox  hospital 

The  Chairman  :   It  would  be  quite  fenced  off,  and  distinct 
from  the  grounds  of  the  other  hospital  ? 

Mr.  Wilson  :  It  is  fenced  off  with  a  hedge. 

Mr.  J.  Bryce  :  Mr.  Dickinson  has  given  us  a  very  dsu 
statement  of  municipal  affairs  in  Berwick,  and  certainly  to  those 
of  us  who  are  accustomed  to  supervision  on  a  large  scale,  and  by 
one  body,  it  is  very  surprising  to  find  that  a  town  a  thousand 
years  old  has  got  this  old-fashioned  system  of  rating,  with  parts 
of  the  borough  like  independent  colonies,  evidently  more  or  lees 
rebellious,  and  desiring  to  be  rated  according  to  their  own 
peculiar  ideas  and  views  of  things.  I  think  local  prejudice  has 
entered  to  some  extent  into  all  this  division  of  opinion.  Fcr 
instance,  take  the  proposal  of  Spittal  to  spend  8000Z.  on  a  water 
scheme  for  themselves.  I  wonder  if  the  Spittal  ratepayers  really 
know  what  that  means  to  them,  because  I  see  from  the  tabulated 
statement  in  the  paper  that  a  penny  rate  only  raises  26/.  The 
population  of  Spittal  is  given  as  2000  out  of  a  total  of  13,000. 
It  would  seem  perfectly  reasonable  and  fair  tliat  the  three  divisions 
of  the  borough  should  combine  in  one  grand  scheme  and  ha?e 
one  uniform  rate  of  assessment.  It  would  certainly  make  things 
much  easier,  would  be  more  economical  to  the  ratepayers,  and 
better  for  the  town.  With  regard  to  public  improvements,  when 
the  prejudice  against  borrowing  has  been  got  rid  of,  money  might 
be  raised  by  loan  to  beautify  the  place  and  make  it  a  pleasure 
resort.  Other  towns  both  north  and  south,  have  spent  money  on 
their  development  as  health  resorts.  Dunoon  is  foUowing 
Blackpool  in  that  respect.  Dunoon,  which  is  a  small  place  on 
the  Clyde,  has  spent  40,000/.  in  trying  to  beautify  the  place,  and 
I  heard  that  the  debt  was  going  to  be  wiped  off  with  a  rate  of 
3d.  or  4d.  in  the  £,  spread  over  a  number  of  years.  I  do  not  know 
how  this  is  going  to  be  done,  but  that  was  what  I  heard.  I  should 
like  to  ask  as  to  the  cost  of  the  seven  automatic  flushing  tanks 
on  the  sewerage  system,  the  cost  for  water  and  repairs,  how  often 
they  are  flushed,  and  if  they  are  found  satisfactory  in  improving 
the  ventilation,  with  the  result  that  upcast  shafts  are  not 
required  ?  My  own  opinion  is  that  if  sewers  are  well  flushed 
and  ventilated  in  the  ordinary  way  in  streets  with  grids  at  the 
surface,  there  is  no  need  to  resort  to  upcast  shafts  in  order  to 
get  rid  of  objectionable  smells. 
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The  Chairman  :  Before  calling  upon  the  Author  to  reply,  I 
would  like  to  say  we  are  very  fortunate  in  having  a  paper  which 
has  aroused  so  much  interest.    This  is  the  first  Scottish  meeting 
at  which  any  paper  has  aroused  the  same  amount  of  discussion. 
I  see  you  have  a  very  large  area  in  Berwick  compared  with  your 
population.     The  population  is  something  like  13,439,  and  for 
that  population  you  have  an  area  of  6929  acres — that  is  to  say, 
two  people  to  the  acre.     I  wish  we  could  match  that  in  Grovan. 
We  have  69  people  to  the  acre,  and  the  surrounding  districts  are 
as  populous.     The  question  of  separate  differential  rating  is  an 
important  one.     Tweedmouth  has  neither  public  water  supply 
nor  sewerage,  and  yet  it  forms  part  of  a  large  town.    Now  that  ia 
not  satisfactory.     If  differential  rating  was  got  rid  of,  that  could 
be  remedied,  because  the  cost  of  sewers  and  water  supply  would 
not  be  so  serious  as  if  each  district  had  to  provide  them  for  them- 
selves.    I  do  not  think  Berwick  would  be  injured,  because  it  is 
in  the  centre  of  a  most  beautiful  country,  and  if  people  are 
brought  to  Tweedmouth  they  also  come  to  Berwick.     Spittal 
seems  to  be  well  provided  for  in  the  matter  of  sewerage,  but  I 
see  that  the  water  supply  is  in  the  hands  of  a  private  company. 
I  do  not  think  that  water  or  gas  in  the  hands  of  private  indivi- 
duals is  at  all  satisfactory,  and  the  sooner  the  Berwick  Corpora- 
tion purchase  those  waterworks  the  better.     Then  as  to  borrowing 
money  for  carrying  out  improvements,  I  do  not  think  there  is 
any  need  to  hesitate.    Money  can  be  borrowed  at  a  fairly  cheap 
rate  when  there  is  the  assessment  of  the  borough  as  security. 
I  think   the  Berwick  Corporation  would  be  well  advised  to 
give  serious  consideration  to  the  idea  of  carrying   out  im- 
provements by  borrowing  and  creating  capital  charges,  instead 
of  imposing  undue  burdens  on   the  present  day  ratepayers. 
I  think  it  right  that  the  ratepayer  of  the  future  should  be 
made  to  pay  his  proportions  of  that  wldch  will  be  of  benefit 
to  him.     Berwick  Bridge  is  one  of  the  most  historic  structures 
in  the  district.     I  do  not  think  that  it  is  proposed  to  make  it  as 
wide  as  it  ought  to  be.     The  carriageway  of  19  ft.  may  be  suffi- 
cient, but  I  think  the  proposed  footpath  of  5  ft.  on  each  side  is 
much  too  narrow.     If  the  district  of  Tweedmouth  develops  to 
any  extent,  there  is  bound  to  be  a  good  deal  of  traffic  over  the 
bridge,  and  I  consider  there  should  be  not  less  than  an  8  ft. 
footway  on  each  side.     It  is  my  misfortune  to  have  a  good  deal 
of  trouble  with  sewers  jointed  with  clay.     In  Govan  the  sewers 
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are  not  so  old  as  those  at  Berwick,  but  many  of  them  are  old 
enough  to  have  been  jointed  with  clay,  and  it  is  found  that  the 
clay  gets  washed  out  not  only  in  the  main  sewers,  but  in  the 
side  drains,  and  it  is  a  common  occurrence  for  our  men  to  be 
called  out  in  the  middle  of  the  night  to  deal  with  subsidences 
caused  by  leakage  from  the  sewers.  These  in  many  cases  were 
laid  in  a  sandy  soil,  which  makes  it  much  more  dangerous  than 
in  other  soils.  If  the  wooden  hospital  has  been  in  existence  for 
thirty  years,  I  think  the  sooner  it  is  set  fire  to  the  better.  With 
reference  to  infectious  diseases  hospitals,  my  town  has  its 
small-pox  hospital  in  the  same  grounds  as  the  other  hospital,  but 
there  are  several  acres  of  land  attached  to  them.  All  the  Local 
Government  Board  requires  is  that  we  should  httve  it  completely 
clear  of  the  other  buildings  and  completely  isolated  by  proper 
fencing,  so  when  there  are  cases  of  small-pox  in  the  hospital 
these  are  completely  shut  off  from  the  other  infectious  cases. 

The  vote  of  thanks  was  unanimously  accorded. 

Mr.  E.  Dickinson,  in  reply,  said :  I  am  very  much  obliged 
to  you  for  the  attention  you  have  given  to  the  paper.     Mr.  Lee 
favours  a  gathering  ground  in  preference  to  a  borehole.    I  do 
not  agree  with  him  there.     A  borehole  water  may  be  defective, 
but  it  all  depends  upon  the  geological  formation  of  thesunound- 
ing  country.     Underlying  Berwick,  we  have  the  thick  fell  sand- 
stone stretching  westward  to  the  Cheviot  Hills,  which  is  the 
source  of  our  water  supply.     It  flows  from  the  upper  beds  of  the 
sandstone,  and  it  is  a  remarkable  fact  that  no  variation  in  the 
yield  has  ever  been  observed,  although  it  has  been  regularly  tested 
winter  and  summer  for  years.     The  borehole  was  sunk  into  the 
lowest  beds  of  the  sandstone  300  ft.  below  the  present  supply. 
The  bore  was  put  down  on  trial,  with  the  expectation  that  it 
would  he  necessary  to  sink  a  well  and  drive  headings,  and  it 
was  very  gratifying  to  find  a  5-in.  borehole  yield  nearly  200,000 
gallons  in  t^  enty-four  hours,  for  that,  in  addition  to  our  present 
supply,  will  be  sufficient  for  the  town  for  years  to  come.    Unfortu- 
nately the  joint  scheme  was  thrown  out  for  the  present  by  one  vote 
in  the  council.     With  regard  to  the  meters,  I  have  no  practical 
experience  of  any  other  meters  than  the  Kent .  The  meters  have 
been  in  use  for  two  and  a  half  years,  and  there  have  only  been 
two  which  failed  to  register  very  small  quantities.     So  far  as  my 
experience  goes,  the  meters  have  been  exceedingly  satisfactorj. 
I  may  remind  Mr.  Goudie  this  is  an  English  borough,  and  Scotland 
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is  to  be  congratulated  on  the  very  great  advantages  it  has  over 
England  in  regard  to  its  Public  Health  and  Water  Acts.  The  air 
space  in  the  rear  of  houses  is  the  only  by-law  which  has  given 
ua  serious  trouble.  In  some  of  our  yards  the  houses  are  so 
closely  built  in  rows,  that  occupiers  in  one  row  can  join  hands 
with  the  occupiers  in  another  row.  If  we  allowed  these  houses 
to  be  rebuilt,  there  would  be  no  hope  of  rooting  out  this  conges- 
tion, and  the  council  has  steadily  refused  to  allow  rebuilding 
without  the  requisite  air  space.  Though  the  area  of  the  borough 
is  large,  it  is  mostly  agricultural  land,  and  the  population  is 
crowded  upon  700  acres.  I  agree  with  Mr.  Wilson  that  there 
should  be  a  minimum  rent  for  water  supplied  by  meter,  and 
have  been  agitating  for  that.  I  know  where  water  is  being 
stolen  by  means  of  hose  attached  to  unmetered  supplies,  and  a 
minimum  charge  would  check  that  to  some  extent.  Of  course, 
we  have  our  remedy,  but  it  takes  some  courage  to  prosecute 
when  the  charge  would  come  under  criminal  law.  As  to  the 
automatic  flushing  tanks,  the  cost  of  maintenance  is  practically 
nil,  and  we  have  not  arrived  at  that  stage  of  perfection  when  we 
charge  one  department  for  the  water  consumed  by  another  depart- 
ment. Until  1835  the  government  of  the  town  was  in  the  hands 
of  the  Freemen.  A  certain  number  formed  what  was  termed 
"  The  Guild."  They  had  the  power  of  levying  assessments,  and 
had  everything  their  own  way.  They  had  power  to  borrow  on 
the  landed  estate  for  their  own  private  purposes,  and  things  had 
got  to  such  a  pitch  that  when  the  Eeform  Bill  was  passed  they 
had  a  debt  of  48,000/.  on  the  estate.  In  my  opinion  that  is  the 
cause  of  the  prejudice  against  borrowing,  and  its  effect  is  seen  in 
the  backwardness  of  the  town.  Instead  of  taking  a  broad  view 
and  borrowing  money  for  substantial  improvements,  we  have  been 
doing  little  by  little  out  of  rate,  a  method  by  which  no  progress 
can  be  made.  As  to  the  infectious  diseases  hospital,  the  difficulty 
has  been  got  over  by  not  going  to  the  Local  Gk)vernment  Boaid 
stall. 
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THE  PLAN  AND  REGISTER  OF  STREETS  AS  PBO- 
VIDED  FOR  IN  THE  BURGH  POLICE  (SCOTLAND) 
ACT,    1903;    the    advantages    which    they   coum, 

THE  difficulties  WHICH  THEY   ENTAIL   ON  SMALLER  BUBMS 

in  obtaining  a  plan  of  an  adequate  scale,  and  tbi 
information  which  the  register  might  contain. 

By  And.  H.  GOUDIE, 
Burgh  Surveyor,  Stirling. 

The  duty  is  imposed  on  Town  Councils  by  Section  (5)  of  the 
Buigh  Police  (Scotland)  Act,  1903,  to  provide  a  Plan  and 
Register  of  Streets,  in  which  certain  information  is  to  be  given 
as  described  in  that  section. 

To  properly  carry  out  this  requirement  involves  either  a 
great  deal  of  expense  on  the  part  of  the  Town  Councils,  or  a 
great  amoimt  of  labour  by  their  surveyors,  but  the  advantages 
to  be  derived  seem  to  warrant  this  expense  of  either  monej  or 
labour. 

Some  Advantages  of  the  Plan. 

With  regard  to  the  plan,  the  principal  ad  vantage  will  be  a 
fixed  centre  line  on  every  street  which  will  form  a  datum  fion 
which  all  measurements  of  street  widenings  will  be  Uken 
Further,  the  plan  will  remain  a  permanent  record  of  the  streete 
of  the  Burgh  at  the  date  when  the  plan  is  made,  and  of  all  the 
various  street  improvements  which  may  take  place  from  time 
to  time.  At  present,  on  a  building  being  taken  down  for  the 
purpose  of  re-erection,  or  on  a  new  building  being  erected 
fronting  a  road  or  street  formerly  a  turnpike  road,  then  by  the 
Roads  and  Bridges  Act,  1878,  the  new  building  must  not  be 
erected  within  twenty-five  feet  of  the  centre  of  the  road.  Suppose 
several  such  buildings  have  been  erected  on  one  side  of  soA 
road,  then  if  a  few  years  afterwards  it  is  proposed  to  take  down 
a  building  on  the  opposite  side  of  the  road,  the  difficulty  »t 
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once  crops  up  of  fixing  the  centre  line,  but  by  the  method  pro- 
posed in  the  before-mentioned  section  of  the  Act  no  such  difficulty 
can  arise  in  the  future.  Similarly,  the  fixing  of  the  centre  line 
on  the  plan  prevents  any  question  arising  in  regard  to  the 
operation  of  section  61  (5)  of  the  Act  of  1908,  which  provides 
that,  where  for  a  continuous  distance  of  200  yards  or  upwards 
there  abuts  on  a  street,  ground  either  unbuilt  on  or  not  occupied 
within  the  thirty  foot  line  by  buildings  of  a  greater  height  than 
fifteen  feet,  it  shall  not  be  lawful  to  erect  any  new  building 
thereon  within  the  said  thirty  foot  line.  It  is  also  of  immense 
advantage  to  a  surveyor  to  have  a  plan  with  such  fixed  line 
always  at  hand,  so  that  immediately  on  a  plan  of  a  new  build- 
ing being  presented,  by  consulting  the  Plan  of  Streets  he  is  at 
once  in  a  position  to  advise  his  Council  whether  any  alteration 
of  the  line  of  street  should  be  made.  This  advantage,  of 
coarse,  can  only  be  obtained  where  the  plan  is  drawn  to  a 
sufficiently  large  scale  to  allow  of  accurate  measurements  being 
taken;  and  therein  lie  the  difficulties  to  which  the  smaller 
burghs  are  subject. 


The  Difficulties  of  Smaller  Burghs. 

In  the  case  of  the  majority  of  larger  burghs  the  ten  feet 
Ordnance  Maps  have  been  revised.  Thus  the  surveyors  of  those 
burghs  are  in  the  happy  position  of  having  a  plan  of  the  streets 
drawn  to  an  adequate  scale  ready  to  their  hand.  But  some  of 
the  larger  burghs  and  all  the  smaller  ones  are  in  a  less  enviable 
position,  the  only  lately  revised  plan  being  the  twenty-five 
inch,  a  scale  quite  inadequate  for  the  purposes  before  mentioned. 
The  reason  the  Government  had  for  not  extending  the  revised 
survey  of  the  ten  feet  scale  to  all  the  burghs  in  Scotland  was 
probably  a  financial  one,  but  why  the  larger  burghs  should  be 
favoured  and  the  smaller  ones  neglected  seems  to  be  an  anomaly, 
as  the  larger  burghs  being  more  wealthy  are  in  a  much  better 
position  to  bear  the  expense  of  providing  such  a  plan  for  them- 
selves. The  difficulty  being  there,  the  surveyors  of  the  smaller 
burghs  have  just  to  make  the  best  of  it,  and  either  be  content 
with  the  twenty-five  inch  scale  plan,  or  endeavour  to  procure  a 
larger  scale  plan  as  best  they  may.  To  attempt  to  make  the 
twenty-five  inch  plan  serve  the  purpose  can  only  be  an  evasion 
of  the  spirit  of  the  Act  for  which  the  Author  is  sorry  to  say  the 
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letter  of  the  Act  leaves  the  way  open.  A  street  plan  drawn  to 
such  a  scale  can  be  of  very  little  practical  use  for  the  poipoK 
intended.  If  the  Government  could  not  see  their  way  to  ^ 
vide  a  plan  drawn  to  a  sufficient  scale,  it  might  have  been 
desirable  had  the  Act  of  1903  made  it  imperative  on  all  borgb 
havin«2;  a  population  of  say  5000  and  over,  to  provide  a  pkn  on 
an  adequate  scale,  a  minimum  being  specified.  The  expense 
might  have  been  heavy,  but  at  any  rate  definite  advantages 
would  have  been  gained,  and  all  burghs  above  the  stated 
population  would  have  been  placed  on  the  same  level. 

Should  the  surveyor  make  up  his  mind  that  only  the  plan 
drawn  to  the  larger  scale  will  satisfactorily  fulfil  the  require- 
ments of  the  Act,  and  at  the  same  time  consider  that  the 
advantages  of  such  a  plan  to  the  burgh  which  he  represents  will 
be  of  such  a  practical  nature  as  to  be  really  worth  striving  for, 
then  only  two  courses  seem  to  lie  open  to  him,  either  to  prevail 
on  his  Council  to  be  at  the  expense  of  employing  the  Ordnance 
Survey  Department  in  the  making  of  such  a  plan,  or  to  make 
the  plan  himself.  Happy  is  the  man  who  is  in  the  position  of 
serving  a  Council  which  has  the  wisdom  to  see  the  advantages 
to  be  derived  from  such  a  plan,  and  the  courage  to  face  the 
expense  of  procuring  it  in  a  proper  manner. 

Let  us  suppose  that  the  surveyor  recognises  the  advantages 
to  be  <]jained  by  this  large  scale  plan,  but  cannot  prevail  upon 
his  Council  to  bear  the  expense,  then  he  must  turn  his  mind  to 
discovering  the  best  way  out  of  the  difficulty.  He  would  probeUy 
see  at  the  outset  that  to  make  a  complete  survey  of  the  buigh 
was  beyond  his  powers,  or  at  least  that  the  time  at  his  disponl 
would  be  quite  insufficient  for  this  purpose.  He  should,  in  that 
case,  content  himself  with  making  a  skeleton  plan  of  the  buigh, 
only  showing  sufficient  for  the  purposes  required  by  the  Art» 
and  at  the  same  time  providing  him  with  most  of  the  advantages 
l)efore  mentioned.  What  is  absolutely  necessary  to  be  shown 
seems  to  be,  the  line  of  the  street,  the  building  line  so  far  as  the 
buildings  are  not  erected  on  that  line,  the  division  line  of  every 
separate  property,  the  line  of  the  kerb,  and  any  other  special 
feature  which  the  surveyor  might  consider  advisable  to  put  in, 
such  as  underground  conveniences,  island  crossing  places,  ot 
ornamental  plots  in  the  centre  of  streets  or  squares.  The  plan 
ought  to  show  clearly  the  existing  state  of  matters  at  the  date 
of  its  completion,  to  show  the  actual  facts  as  distinguished  (iroia 
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any  intended  changes,  and  in  this  way  to  constitute  an  absolute 
ZQOord  to  be  received  beyond  any  doubt  as  evidence  in  questions 
that  may  arise  in  future  years.  A  skeleton  plan  such  as  that 
indicated  could  show  these  essentials  quite  as  well  as  a  fuller 
plan,  although  for  the  surveyor's  own  convenience  the  fuller 
plan  would  l)e  much  preferable.  As  the  getting  up  of  this 
plan  in  the  surveyor's  spare  time  will  mean  that  it  will  be  a 
labour  of  long  duration,  probably  extending  over  several  years, 
lie  will  at  any  rate  Ije  able  to  console  himself  that  no  definite 
time  has  been  fixed  for  its  completion.  The  framers  of  the  Act, 
no  doubt  understanding  pretty  well  that  they  were  imposing  a 
very  heavy  obligation  on  Town  Councils,  without  having  pro- 
vided any  means  for  its  accomplishment,  left  the  completion  in 
snch  vague  terms  as  ''  that  it  shall  be  finished  on  or  before  the 
first  day  of  October  in  the  year  nineteen  hundred  and  four,  or 
as  soon  as  conveniently  may  bo  thereafter." 


The  Eegister  of  Streets. 

The  Register,  again,  should  be  of  immense  advantage,  although 
it  will  entail  an  enormous  amount  of  labour.  Like  the  plan,  a 
definite  time  for  the  completion  has  not  been  fixed,  thus  allow- 
ing the  surveyor  to  complete  it  in  his  spare  time,  if  not  other- 
wise obtaining  special  assistance  from  the  Council  for  this  work. 
The  Act  gives  definite  instructions  as  to  the  information  which 
the  Register  must  contain,  and  this  is  more  fully  detailed  by 
Mr.  Muirhead  in  the  specimen  form  given  by  him  in  his  volume 
on  the  1903  Act.  This  form  is  very  well  arranged,  and  should 
furnish  all  the  necessary  information  required  for  the  proper 
administration  of  most  burghs ;  although  Town  Councils  may 
prescribe  other  particulars  not  affecting  rights  of  property  which 
they  may  think  necessary  or  suitable. 

1.  The  first  thing  to  be  inserted  is  the  name  of  the  street. 
This  is  defined  by  the  1892  Act,  "  shall  include  any  road,  high- 
way, bridge,  quay,  lane,  square,  court,  alley,  close,  wynd,  vennel, 
thoroughfare,  and  public  passage  or  other  place  within  the  Burgh 
used  either  by  carts  or  foot  passengers,  and  not  being  or  forming 
part  of  any  harbour,  railway,  or  canal  station,  depot,  wharf, 
towing  path  or  bank."  This  definition  is  very  comprehensive, 
and  when  the  naming  of  those  places  is  fully  carried  out  it 
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should  be  a  gi*eat  improvement  on  the  present  state  of  afEuis  in 
most  burghs,  where  a  great  many  by-lanes  and  passages  ue 
without  any  recognised  name,  and  the  surveyor  has  difiBculty  in 
describing  any  such  place  when  any  alteration,  improvement, 
or  other  work  is  being  carried  out  there.  The  police  must  also 
many  times  have  their  ingenuity  taxed  to  locate  the  place 
\vithout  a  name  where  some  crime  has  been  committed.  In 
some  burghs  there  are  likely  to  be  a  great  many  such  places, 
and  in  making  up  the  list  the  surveyor  would  probably  find  it 
advantageous  to  suggest  to  the  Council  the  names  to  be  given. 
On  this  point,  however,  he  may  probably  find  a  number  of 
councillors  anxious  to  have  a  say,  but  the  surv^eyor's  suggestion 
will  form  a  useful  guide.  In  the  Author's  opinion  it  is  prefe> 
able  to  preserve  in  the  names  of  streets  old  local  plaoe-nam^  or 
interesting  associations,  rather  than  to  invent  brand-new  nanies 
with  no  local  significance.  This  will  also  be  found  to  be  a  most 
suitable  time  for  correcting  any  anomalies  in  street  names  which 
exist  at  present,  such  as  streets  having  dififerent  names  for  each 
side,  streets  in  the  same  line  having  different  names  for  veir 
short  lengths,  and  special  names  for  rows  of  houses  on  one  side 
of  the  street  only,  where  the  owner  wants  to  give  his  property 
a  high-sounding  name.  All  these  cases  are  very  confosing  to 
strangers.  If  a  special  name  for  a  row  of  houses  is  allowed  to 
remain,  it  should  only  be  as  a  sub-name,  the  row  still  remaining 
in  or  part  of  the  street. 

2.  Next  is  the  situation  by  reference  to  numbers  or  other 
marks  on  the  plan.  By  this  the  framei-s  of  the  Act  seem  to 
have  intended  the  plan  to  be  divided  into  separate  sheets,  and 
the  number  or  marks  on  the  sheet  or  sheets  on  which  the  street 
mentioned  is  shown,  are  to  be  given  in  the  Eegister  as  a  refer- 
ence for  the  finding  of  the  said  street  on  that  plan.  This  will 
form  an  important  part  of  the  Register. 

3.  Then  the  point  of  commencement  and  termination  is  to 
be  described.  This  should  not  be  a  difficult  matter,  although  in 
some  cases  it  may  require  a  little  consideration.  It  will  be  of 
some  value,  as  the  commencement  and  termination  of  any  street 
will  be  at  a  fixed  point  clearly  described  in  the  Register,  thus 
enabling  the  Surveyor  to  know  definitely,  in  making  up  his 
yearly  expenditure,  how  much  is  chargeable  against  each 
separate  street.  In  the  case  of  the  Town  Council  executing  the 
work  of  macadamising  or   paving  any  private  street  for  the 
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purpose  of  its  being  taken  over,  there  can  be  no  dispute  as  to 
where  this  street  should  terminate,  and  the  information  will  also 
be  valuable  when  the  Council  is  temporarily  repairing  any 
private  street  at  the  expense  of  the  frontagers.  Again,  where 
two  streets  in  the  same  continuous  line  meet,  there  should  be 
no  overlapping  of  one  side  of  the  street  over  the  other,  as  is 
sometimes  the  case  at  present. 

4.  The  next  point  is  the  width  of  the  street  and  the  position 
of  the  centre  line.  In  few  streets  will  this  be  able  to  be  given 
definitely  in  figures  throughout  the  whole  of  its  length.  They 
can  only  be  described  as  the  width  and  position  of  centre  line 
at  certain  defined  points  on  the  given  streets;  for  all  other 
information  reference  would  have  to  be  made  to  the  plan. 

5.  Then  comes  the  character,  whether  an  ordinary  street,  a 
highway  under  the  Beads  and  Bridges  (Scotland)  Act  1878,  a 
lane,  or  a  court,  and  whether  public  or  private,  or  of  any  other 
character  or  description.  This  is  a  most  important  clause,  and 
will  be  of  immense  value,  as  it  will  definitely  settle  a  great  many 
difficult  points  which  are  continually  cropping  up,  especially  in 
the  older  burghs.  There  will  be  considerable  difficulty  and 
research  entailed  in  procuring  exact  information  as  to  the 
character  of  many  of  the  older  streets  and  roads.  Firstly  there 
will  be  the  old  turnpike  and  statute  labour  roads,  a  list  of  which 
wiU  be  in  possession  of  most  burghs,  as  the  list  would  most 
probably  be  furnished  by  the  old  road  trustees,  when  those 
roads  were  handed  over  to  the  Town  Councils  under  the  Beads 
and  Bridges  (Scotland)  Act  1878.  If  this  list  is  not  in  the 
possession  of  the  burgh,  then  it  will  mean  a  search  in  the  old 
road  trustees'  books  if  such  can  be  obtained,  or  taking  whatever 
evidence  is  available.  This  will  have  to  be  undertaken  with 
some  care,  as  it  is  most  important  that  this  class  of  road  should 
be  clearly  defined,  both  for  the  powers  conferred  by  the  Beads 
and  Bridges  Act  with  regard  to  widening,  and  also  for  the 
purpose  of  obtaining  a  proper  share  of  the  Grovernment  grant. 
Then,  second  in  importance  will  come  the  old  burgh  roads  and 
streets,  again  entailing  careful  investigation,  and  probably  much 
research  through  the  old  burgh  records  before  the  desired  in- 
formation is  forthcoming.  Thirdly,  there  will  be  the  streets 
which  have  been  put  in  repair  and  taken  over  by  the  Town 
Council.  This  information  should  not  be  difficult  to  obtain,  as 
it  will  be  of  a  much  more  recent  date,  and  in  most  cases  will  be 
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found  in  the  past  minutes  of  the  CoundL  Along  with  this  cbss 
of  street  will  probably  have  to  be  placed  the  streets  of  which  no 
record  of  their  having  been  taken  over  can  be  fonnd,  but  vfaidii 
have  in  all  likelihood  just  dropped  in  to  be  maintained  by  the 
Town  Council  through  a  desire  on  the  part  of  some  former  Goondl 
to  have  all  the  roads  put  into  a  half-decent  state  of  repair,  and 
their  finding  that  the  easiest  way  was  just  to  do  the  work  at 
their  own  expense.  This  conclusion  would  be  more  readilj 
come  to  as  the  expense  at  that  time  in  all  probability  would  be 
small  owing  to  the  lightness  of  the  traffic.  Lastly,  there  are  the 
streets  which  have  not  been  taken  over,  and  which  are  stOl 
maintained  by  the  owners  or  frontagers.  This  is  the  class  of 
street  which  the  surveyor  will  have  most  difficulty  with,  as  there 
will  be  a  desire  on  the  part  of  those  responsible  for  the  upkeep 
of  such  streets  to  get  rid  of  this  responsibility  if  possible.  FaQ- 
ing  their  being  able  to  establish  a  good  case  for  being  relieved 
of  this  upkeep,  then  there  can  in  future  be  no  dubiety  in  the 
matter,  as  this  will  be  all  properly  recorded  in  the  Register. 
Another  class  of  private  street  in  some  old  burghs  is  those  in 
which  some  old  burgh  right  or  privilege  is  involved,  but  as  those 
streets  will  in  all  probability  be  maintained  out  of  the  common 
good,  no  difficulty  need  arise  about  their  upkeep. 

6.  The  next  thing  required  under  the  Act  is  "any  other 
particulars  not  affecting  rights  of  property  which  the  Town 
Council  may  prescribe."  Under  this  heading  will  come  in  the 
various  extra  items  suggested  by  Mr  Muirhead.  The  informa- 
tion to  be  given  under  those  headings  would  certainly  be  very 
valuable,  and  any  surveyor  might  seriously  consider  tie  advisa- 
bility of  writing  up  his  Register  on  the  lines  suggested  by  Mr. 
Muirhead.  This  wUl  certainly  mean  a  lot  of  work,  but  the 
advantages  to  be  afterwards  obtained  will  more  than  compensaie 
him,  and  he  wUl  leave  a  record  of  great  value  to  his  successor. 
One  surveyor  may  prefer  to  show  such  things  as  the  lines  of 
sewers,  water  mains,  gas  pipes,  electric  and  telephone  cables, 
etc.,  on  his  plan.  This  is  probably  the  better  and  easier  method 
where  such  pipes  or  cables  have  been  laid  by  himself,  or  where 
a  proper  plan  and  section  has  been  left  by  his  predecessor,  but 
in  the  case  of  old  sewers  and  water  pipes  which  he  has  only 
seen  at  odd  points  in  the  streets,  the  Register  is  probably  the 
safest  place  for  this  kind  of  information. 

The  recording  of  temporary  repairs  on  private  streets  wonld 
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also  be  valuable  where  this  had  been  ordered  by  the  Town 
Council,  as  it  would  at  once  show  when  the  last  repair  had  been 
carried  out  and  under  what  conditions.  Most  feuars  seem  to 
imagine  that  if  they  have  once  paid  for  any  repair  upon  a 
street,  which  has  been  ordered  by  and  carried  out  by  the  Town 
Council,  they  are  exempt  from  all  future  payments  for  the  same 
purpose,  and  protest  strongly  when  again  called  upon,  that  they 
understand  that  the  street  was  taken  over  when  they  paid  for 
the  last  repair.  In  future,  this  contention  will  be  untenable,  as 
the  entries  in  the  Begister  will  be  held  as  legal  evidence  of  the 
actual  position  of  every  street.  Again,  the  same  thing  applies 
to  the  taking  over  of  pavements.  Although  in  some  burghs  a 
record  is  kept  at  present  detailing  all  the  pavements  or  parts  of 
pavements  which  have  been  taken  over,  still  that  does  not 
definitely  settle  the  matter,  whereas  an  entry  in  the  Begister 
would,  and  that  is  what  makes  the  Begister,  if  properly  filled 
up,  of  so  much  value. 

The  remarks  and  opinions  wliich  the  Author  has  expressed 
in  the  foregoing  paper  will  not  apply  to  all  burghs,  but  Members 
-will  be  able  to  judge  for  themselves  to  what  extent  the  burgh 
they  represent  will  be  benefited  by  the  Plan  and  Begister  of 
Streets,  and  how  far  these  remarks  apply  to  their  special  cases.  In 
drawing  up  this  paper,  the  Author  iias  tried  to  make  his  remarks 
as  general  as  possible,  so  as  to  cover  the  majority  especially  of  the 
smaller  burghs,  and  to  give  some  idea  to  Members  of  the 
magnitude  of  the  work  which  they  are  expected  to  carry  out, 
but  at  the  same  time  to  show  the  advantages  which  they  and 
the  burghs  they  represent  would  derive  from  the  information 
which  would  be  contained  in  this  Plan  and  Begister  of  Streets, 
and  he  trusts  that  this  paper  may  be  of  some  little  benefit  to 
his  fellow  Members.  The  Author  should,  perhaps,  apologise  to 
the  English  Members  for  submitting  a  paper  of  such  a  purely 
Scottish  character ;  but  the  possibility  is  that  if  they  do  not  at 
present  possess  such  a  record  of  burgh  affairs  they  may  agitate 
for  such  powers  being  granted  to  the  English  boroughs.  In  that 
case  they  should  profit  by  our  misfortune,  and  see  that  in  any 
powers  obtained  provision  is  made  for  having  the  work  properly 
carried  out,  and  that  no  undue  amount  of  work  and  responsibility 
is  placed  on  the  shoulders  of  the  burgh  surveyor. 
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DISCUSSIOX. 

Mr.  T.  NiSBET :  I  came  here  to  get  some  information,  as  I 
do  not  know  anything  of  the  register  which  is  to  be  prepared 
imder  the  Burgh  Police  Act  of  1903.  A  register  has  been  pre- 
pared in  Glasgow  under  a  local  Act,  with  the  result  that  there 
are  five  thousand  or  six  thousand  law  actions  entered  against 
me  as  registrar.  I  was  looking  into  the  question  of  the  origin 
of  the  clauses  in  the  Burgh  Police  Act  dealing  with  the  qaestioa 
of  a  street  register  and  plan,  and  find  that  these  are  pretty 
much  the  same  as  are  contained  in  the  local  building  r^ulation 
Act  obtained  by  Glasgow.  This  again  was  copied  from  a  bill 
which  was  lodged  in  Parliament  by  the  local  authority  of  Paidey 
in  1899,  but  with  certain  variations.  It  is  noted  on  the  maigiD 
of  that  bill  again,  that  it  is  founded  on  the  Glasgow  local  poUce 
Act  of  1866.  In  the  Act  of  1866,  there  is  no  provision  for  re- 
moving the  name  of  a  street  from  the  register,  once  it  had  been 
entered  thereon,  with  the  result  that  many  streets  which  have 
ceased  to  exist  as  streets  many  years  ago  are  still  on  the  register. 
Further,  although  streets  are  entered  upon  the  register,  if  they 
are  afterwards  extended,  the  extension  is  held  by  the  court  to 
be.  also  a  street  reparable  by  the  local  authority,  because  that 
register  only  refers  to  public  streets.  The  1903  Burgh  Police 
Act,  however,  provides  for  a  register  not  only  of  public  streets, 
but  also  of  private  streets,  and  therein  differs  from  the  roister 
prepared  for  Glasgow.  Another  difference  between  the  register 
to  be  prepared  under  the  Burgh  Police  Act  and  the  Glasgow  local 
Act  is  that  in  the  former,  the  centre  line  of  the  street  requires 
to  be  shown,  whereas  in  the  latter  there  is  no  provision  for  that 
being  done,  and  accordingly  it  is  not  done.  Incidentally,  in  the 
course  of  an  action  in  the  Dean  of  Guild  Court  in  Glasgow,  for  a 
warrant  to  erect  a  building,  the  centre  Une  was  required  to  be  fixed, 
and  the  Court  of  Session  subsequently  held  that  the  centre  hne 
to  be  fixed  must  be  the  medial  line  between  the  buildings  as  they 
existed  at  the  dat€  of  the  completion  of  the  register,  even  although 
the  street  had  formerly  been  widened  on  one  side  only.  In  the 
view  of  the  Corporation  of  Glasgow,  that  is  an  injustice  to  the 
proprietors  who  have  already  widened  the  street  on  one  side,  and 
is  giving  an  unfair  advantage  to  tlie  proprietors  on  the  opposite 
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side  of  the  street.  Tliat  is  the  principal  question  that  has  to  be 
settled  by  the  House  of  Lords  in  the  pending  actions.  To  illus- 
trate tlie  difl&culty  to  the  court,  I  prepared  a  plan  of  a  street 
called  Weat  Muir  Street,  where  recently  a  large  number  of 
buildings  liave  been  erected  at  different  parts  of  the  street. 
These  buildings  are  set  back  beyond  the  old  side  of  the  road  to 
the  proper  building  line  of  the  street :  the  result  is  that,  at  the 
present  moment,  the  new  buildings,  and  the  old  ones  not  yet 
removed,  are  in  an  extremely  irregular  line.  Some  of  the  old 
buildings  project  beyond  the  line  of  new  buildings  on  the  one  side 
of  the  street  and  also  on  the  other  side,  the  new  buildings  on  the 
one  side  not  being  opposite  the  new  buildings  on  the  other  side. 
The  effect,  therefore  of  the  judgment  of  tlie  Court  of  Session, 
that  the  centre  line  of  the  street  is  to  be  the  medial  line  between 
existing  buildings  is  that  that  line  is  an  extremely  crooked  and 
irregular  line.  It  is  not  continuous,  but  in  some  cases  breaks 
to  the  extent  of  a  considerable  number  of  feet,  and  if  the  judg- 
ment of  the  Court  is  to  be  sustained,  that  irregular  line  will  be 
perpetuated,  with  extremely  unsatisfactory  results  from  a  public 
point  of  a  view.  Whether  that  is  a  difficulty  wliich  is  going  to 
arise  imder  the  Burgh  Police  Act,  I  do  not  know.  Again,  there 
are  certain  streets  built  on  one  side  only,  tlie  other  side  being  an 
open  field.  How  is  the  width  going  to  be  registered  for  such 
streets  ?  Mr.  Goudie  has  pretty  well  dealt  with  the  advisability 
and  advantages  of  a  street  register.  We  are  all  agreed  that 
a  street  register  and  plan  are  very  valuable.  I  notice  that  certain 
things  must  be  done  after  the  register  has  been  formed — 
that  is  to  say,  all  changes  have  to  be  entered,  but  liow  can  that 
be  done.  I  do  not  know  whether  any  burghs  in  Scotland  have 
completed  their  registers,  if  so,  I  should  be  glad  to  hear  something 
about  them.  Mr.  Goudie  assumes  that  if  a  centre  line  has  been 
fixed,  everybody  will  have  to  go  back  a  certain  distance  from  the 
centre.  In  Glasgow,  we  are  afraid  that  the  judgment  in  the 
case  of  the  register,  may  repeal  the  provision  of  tlie  Acts  com- 
pelling people  to  go  back  a  certain  distance  from  the  centre  line. 
Mr.  J.  Lee  :  With  reference  to  some  remarks  which  Mr.  Nisbet 
has  made  as  to  this  register  of  streets :  in  Paisley  our  Act  pro- 
vides that  the  register  and  street  plan  are  to  be  prepai-ed  showing 
the  width  of  the  street  and  the  centre-line.  In  fixing  the  centre- 
line, consideration  has  to  be  given  to  the  line  of  the  street  as 
originally  laid  out — that  is  to  say  that  where  a  few  properties 
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have  been  set  back,  the  centre-line  is  not  fixed  between  the  new 
property  and  the  old  property  on  the  other  side,  but  is  fixed  on 
the  old  basis.  I  am  quite  sure  that  is  the  proper  method  to  go 
on.  A  number  of  the  proprietors  who  came  to  examine  the 
register  and  plan  took  no  exception  to  it,  although  one  or  two 
of  them  discussed  the  point  Mr.  Nisbet  has  referred  to.  They 
seemed  to  think  it  the  correct  thing  to  do  and  quite  reasonable. 
With  reference  to  new  buildings  being  put  up  and  one  half  of 
the  street  formed,  I  do  not  think  the  authority  would  allow 
buildings  to  go  up  until  the  sti*eet  had  been  lined  and  the 
centre-line  fixed,  by  the  Dean  of  Guild  Court.  In  Paisley  we 
never  allow  new  buildings  to  be  started  until  the  sdreet  has 
been  lined  to  its  full  width,  and  the  levels  fixed.  With  refer- 
ence to  the  alterations  of  the  raster,  the  register  has  been 
altered  once  or  twice  as  provided  for  under  the  Act. 

Mr.  T.  NiSBET :  I  was  not  dealing  with  alterations  of  the 
register  under  the  1900  Act,  but  the  1866  Act,  under  which  there 
was  no  power  to  alter. 

Mr.  J.  Lee  :  I  think  the  authorities  will  find  this  r^ter  a 
very  great  advantage  indeed  in  deciding  the  amount  of  ground 
to  be  taken  off  any  proprietor  for  the  purpose  of  street  widening. 
We  take  the  centre-line,  and  the  buildings  must  be  25  ft.  from  the 
centre.  The  Act  gives  you  power  to  put  a  building  back,  but  it 
does  not  give  you  power  to  confiscate  the  land.  You  have  got 
to  pay  for  that.  A  case  occurred  some  years  ago.  A  builder 
proposed  to  erect  a  tenement  on  the  old  line  of  street,  but  the 
Corporation  said  he  must  go  back  25  ft.  from  the  centre.  He  said, 
*'  I  will  go  back,  but  shall  keep  up  my  parapet  wall."  We  wanted 
the  ground,  and  we  had  to  pay  for  it.  If  the  Act  specified  that 
the  ground  was  to  be  thrown  into  the  street  it  would  save  a 
good  deal  of  money  to  the  public  and  be  very  little  loss  to  the 
proprietors. 

Mr.  G.  Landale  :  I  think  Mr.  Goudie  is  to  be  congratulated 
upon  his  paper.  The  difiiculty  is  really  not  with  new  streets  but 
with  old  streets,  which  were  never  laid  out,  but  have  simply 
grown.  There  is  one  part  of  the  High  Street  in  Musselburgh, 
which  suddenly  widens  out  to  50  ft.  wider  than  the  other  part 
of  the  street.     Where  is  the  centre-line  to  be  fixed  there  ? 

Mr.  C.  Young  :  We  have  a  street  50  ft.  wide  for  a  certain 
length,  and  then  it  naiTows  down  to  40  ft.  Can  the  town 
council  fix  the  building  line  25  ft  from  the  centre  and  come  to 
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arrangements  with  the  proprietors  of  the  land  to  widen  the  street 
all  through,  or  must  the  centre-line  be  fixed  at  20  ft.  for  part  of 
the  street,  and  25  ft.  for  the  other  part  ? 

Mr.  P.  C.  Smith  :  I  am  of  opinion  that  where  the  25-in. 
ordnance  map  is  used,  the  purpose  of  the  Act  canuot  be 
adequately  fulfilled,  as  the  scale  is  not  such  that  widths  of 
streets  and  the  like  can  be  taken  from  the  plan  with  any  degree 
of  accuracy.  To  my  mind  it  is  a  great  pity  the  Government  did 
not  see  their  way  to  issue  a  map  of  the  whole  of  the  towns  in 
Scotland  with  a  population  of.  say,  over  5000  on  the  larger  or 
10-ft.  scale.  I  am  aware  that  in  a  number  of  burghs,  the  town 
councils  have  procured  the  sheets  of  the  1864  survey  on  the 
10-ft.  scale,  and  brought  them  up  to  date.  This  has  been  the 
case  in  my  own  burgh,  and  the  work  has  been  done  at  consider- 
able expense :  consequently,  on  the  score  of  expense,  small  com- 
munities cannot  be  blamed  for  using  the  smaller  scale  survey. 
There  seems  to  be  considerable  diversity  of  opinion,  and,  like 
other  speakers,  I  am  confronted  with  the  difficulty  of  fixing  the 
centre  line  in  old  thoroughfares  where  the  width  of  the  street 
varies  considerably  throughout  its  length ;  but  I  presume  it  is 
by  facing  these  difficulties  and  laying  down  a  law  for  the  worst 
cases  that  the  way  to  the  solution  lies. 

Mr.  J.  B.  Paterson  :  The  Act  requires  the  marking  of  the 
width  and  position  of  the  centre  line.  It  does  not  give  any  very 
extensive  power  to  make  improvements  in  the  lines  of  old 
streets.  It  allows  the  approximate  centre  line  to  be  taken  or 
the  centre  line  of  the  street  as  originally  laid  out.  In  the  case 
of  old  streets  it  is  not  always  possible  to  tell  this,  and  we  must 
just  take  them  as  they  are.  If  any  improvements  are  to  be 
made  to  the  building  line,  they  cannot  be  made  under  this  Act. 
The  Act  requires  the  width  of  street  to  be  marked  (not  width 
between  buildings),  and  I  take  it  that  there  is  nothing  to  prevent 
buildings  being  erected  at  present  parapet  lines  unless  the 
adjoining  proprietors  are  entitled  to  object,  or  unless  the  length 
of  roadway  unbuilt  on  exceeds  200  yards.  It  seems  to  me  that 
if  a  literal  reading  of  the  clause  were  taken,  as  it  probably  would 
be  in  the  law  courts,  the  centre  line  would  in  many  cases  be  a 
zig-zag  line  along  the  centre  of  the  roadway  as  used  by  the 
public. 

Mr.  J.  Brtce  :  I  should  like  to  add  a  little  to  the  discussion 
on  this  very  important  matter.     The  whole  thing  is  divided  into 
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two  points  of  diflBculty,  the  plan  difficulty  and  the  difficulty  of 
the  register.  It  seems  to  me  that  the  value  of  the  centre  lii^  i8 
somewhat  exaggerated,  because  it  is  literally  of  no  value  in 
regard  to  old  roads  where  you  have  no  proper  building  line.  It 
can  only  be  a  line  put  down  as  near  as  possible  to  the  centie, 
i.e.  the  average  through  a  certain  number  of  zig-zags.  I  think 
it  would  be  perfectly  legitimate  for  us  officials  to  refuse  to  pat 
down  a  centre  line  on  public  highways.  In  some  streets  in  the 
burgh  I  represent  it  is  almost  impossible  to  put  down  a  cen^ 
line  on  the  old  turnpike  highways  where  buildings  have  been 
planted  without  any  rule  or  guidance  in  the  long  past  You 
can  only  hope  for  these  lines  to  be  remedied  by  mutual 
negotiations,  but  as  to  the  Law  Courts  forcing  the  thing  by 
the  fixing  of  a  centre  line,  I  see  great  difficulty.  As  to  die 
register,  it  is  practically  impossible  to  register  the  whole  of  a 
centre  line  in  a  book  and  describe  it,  because  there  is  a  column 
in  which  you  have  to  fix  and  define  the  position  of  the  cental 
line  or  the  width  of  the  street  from  the  centre  line.  You  can 
only  do  that  at  one  or  two  places.  In  these  old  highways,  the 
building  line  is  irregular  in  many  cases.  The  genesis  of  tiiis 
register  required  by  the  new  Act  has  been  a  development  fipom 
the  old  Act  which  simply  required  a  list  or  record  of  streets  of 
different  classes.  I  have  found  this  list  to  be  of  some  valua 
In  a  recent  case  of  extraordinary  traffic,  the  list  of  streets,  and 
whether  they  were  statute  roads  or  highways,  was  most  valuable. 
I  can  see  the  value  of  a  proper  list  or  register  of  streets  which 
is  simply  a  register  of  the  different  classes  of  streets.  Even 
with  the  largest  ordnance  scale,  10  ft  to  the  mile,  it  is  almost 
impossible  to  show  the  whole  network  of  pipes  and  cables  in  a 
street.     You  cannot  do  it. 

Mr.  T.  NiSBET :  In  Glasgow  we  are  not  bound  to  fix  the 
centre  line,  we  cannot  do  it;  but  whenever  an  application 
comes  before  the  courts,  I  am  bound  to  fix  the  centre.  This 
judgment  in  the  Court  of  Session  binds  me  down  to  fix  the 
centre  line  in  the  medial  lines  between  the  buildings. 

The  Chairman  :  With  regard  to  the  decision  of  the  Court  of 
Session,  it  seems  somewhat  strange.  If  you  take  the  case  of  a 
highway  where  people  have  set  back  25  ft.  from  the  centre, 
under  the  Eoads  and  Bridges  Act,  and  someone  wants  to  build 
on  the  opposite  side  of  the  road,  it  would  be  unfair  and  illegal 
to  fix  a  new  centre.    If  the  courts  hold  differently,  either  the  law 
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is^  as  in  many  cases  it  has  proved  itself,  "  an  ass,"  or  we  do  not 
understand  the  Act.  I  think  Mr.  Nisbet  is  perfectly  right  in 
adopting  the  old  centre.  I  do  not  see  how  you  are  entitled  to 
play  fast  and  loose  with  the  centre  lines  of  roads.  With  regard 
to  the  difficulties  of  small  burghs,  I  do  not  understand  why 
the  Ordnance  Survey  Department  go  to  the  expense  of  preparing 
the  large  scale  of  10  ft.  to  the  mile  for  the  large  towns  and  not 
for  the  small  ones.  I  remember  circulars  were  sent  out  to  the 
small  burghs,  asking  if  they  would  pay  part  of  the  expense  of 
preparing  the  survey  maps  on  the  large  scale,  which  seemed 
rather  iniquitous. 

Mr.  A.  H.  GouDiE,  in  reply,  said :  The  principal  difficulty 
seems  to  be  that  of  the  centre  line.  I  do  not  think  Mr.  Nisbet 
has  explained  the  decision  in  his  case.  Everybody  holds  the 
same  opinion  as  Mr.  Nisbet  that  the  original  line  is  the  one  which 
ought  to  be  adhered  to.  I  do  not  think  anything  further  can  be 
added  to  that.  This  plan  will  now  settle  that  matter.  If  this 
plan  is  passed  by  the  Sheriff,  with  the  centre  line  marked,  then 
if  any  widening  takes  place  in  future,  this  difficulty  will  not  crop 
up  again.  It  was  very  interesting  to  hear  that  Mr.  Nisbet  first 
got  the  register  of  plans  from  Paisley.  It  brings  up  an  old  story 
again.  I  was  rather  surprised  to  hear  that  private  streets  are 
not  included.  It  would  certainly  be  an  advantage  to  have 
private  streets  defined  in  this  register.  A  question  has  been 
raised  about  the  difficulty  of  entering  the  width  of  the  street  in 
the  register.  Well,  it  can  only  be  defined  at  certain  points,  and 
then  the  plan  must  be  referred  to — there  is  no  other  way.  With 
regard  to  Mr.  Wilson's  suggestions  as  to  the  plans  being  pre- 
pared in  wards,  the  suggestion  as  to  the  plans  being  on  numbered 
sheets  is  only  in  cases  where  the  plan  is  on  the  larger  scale.  It 
would  be  too  large  a  plan  not  to  have  it  divided  into  sections. 
With  regard  to  Mr.  Paterson's  suggestion  that  we  are  tied  down 
to  the  present  building  line,  I  do  not  see  it.  You  have  power 
to  widen  any  street,  but  you  have  to  pay  compensation :  you  are 
bound  to  do  that.  The  other  point  raised  was  as  to  parapets. 
If  they  removed  the  parapet  they  had  widened  the  street,  and 
ought  to  get  the  benefit  of  it.  Of  course,  they  would  not  remove 
the  parapets  unless  they  got  compensation  for  what  they  were 
giving  up.  It  has  been  suggested  that  a  landlord  should  throw 
his  land  into  the  street  gratuitously.  That  would  be  a  very  good 
thing  for  the  community,  but  we   could   understand  cases  in 
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which  it  would  be  a  great  hardship.  In  fact,  in  some  cases  the 
landlord  would  have  to  throw  the  whole  of  his  land  into  the 
street  and  have  nothing  left.  Mr.  Bryce  referred  to  the  difficulty 
of  describing  pipes  and  cables  in  the  register.  It  will  be  a 
difficult  thing,  but  we  do  not  require  to  have  each  single  cable 
defined,  and  in  most  cases  they  are  laid  together  and  not 
scattered  with  other  pipes  in  between  them,  and  the  position  rf 
these  cables  will  be  sufficiently  known  to  the  borough  surveyor. 
On  the  proposition  of  the  Chairman,  seconded  by  Mr.  Cuny, 
a  vote  of  thanks  was  accorded  Mr.  Goudie  for  his  paper. 

The  Members  were  entertained  hy  the  Mayor  (Councillor 
Thompson)  to  luncheon  at  the  King's  Arms  AssenMy  Rooms,  h 
the  afternoon  the  Me^iibers  proceeded  in  braJces  to  Paxton,  crossing 
the  border  into  Scotland.  At  Spittal,  the  party  were  eiUertainei 
to  tea  at  the  Boocburgh  Arms  by  Councillor  Oreemoood.  Later, 
thrC  Waterworks  and  the  New  Borehole  were  inspected,  the  return 
being  made  by  way  of  Berwick  Old  Bridge.  In  the  evening,  At 
Members  dined  together  at  the  Bed  Lion  Hotel,  Mr.  F.  O.  Helms, 
Govan,  in  the  Chair. 

On  Saturday,  the  inspection  of  the  wails  and  fortijioatums  ktd 
to  be  abandoned  in  consequence  of  heavy  rain.  The  Members 
assembled  at  the  Museum,  where  Captain  Norman,  B.N.f  gave  an 
interesting  address  on  the  Elizabethan  fortifvcations. 
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THE  PRESIDENT'S  ADDRESS. 

By  J.  PATTEN  BARBER,  MJnst.  C.E. 

Thb  extraordinary  developments  which  have  been  made  in  many 
branches  of  engineering  during  recent  years  have,  perhaps, 
affected  no  portion  of  the  profession  so  much  as  that  which  is 
engaged  in  municipal  work.  The  passing  of  the  horse  tramway, 
and  even  of  the  steam  and  cable  tramways  which  in  some  places 
had  supplanted  it,  the  newer  methods  of  sewage  purification, 
the  use  of  reinforced  concrete,  street  lighting  by  incandescent 
mantles  and  high-pressure  gas,  and  the  changes  in  road  con- 
struction, indicate  not  only  where  progress  has  been  and  is  still 
being  made,  but  where  research  and  experiment  will  produce 
important  and  beneficial  improvements.  The  vital  questions  of 
quicker  and  easier  modes  of  transit,  the  relief  of  streets  congested 
with  traffic,  housing,  road  maintenance  and  cleansing,  the  aboli- 
tion of  dust  from  the  roads,  the  disposal  of  refuse,  the  purifica- 
tion of  trade  effluents  and  the  prevention  of  river  pollution,  are 
still  to  be  solved.  With  regard  to  some  of  these,  it  may  be 
thought  that  there  is  little  to  be  done ;  but  no  one  who  gives 
them  serious  and  intelligent  consideration  can  believe  that 
improvement  is  unnecessary,  undesirable,  or  impossible,  though 
the  method  by  which  it  is  to  be  effected  may  not  be  apparent. 
It  cannot  be  assumed  that  the  resources  of  engineering  science 
are  exhausted,  that  finality  has  been  reached,  or  that  the 
achievements  of  enterprise  and  invention  are  all  in  the  past. 
Nor  can  it  be  admitted  that  the  subjects  by  which  engineers 
are  faced  are  so  refractory  as  to  defy  ultimately  labour  and 
skill.     Notwithstanding  the  advance  which  has   been  made, 
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progress  is  still  possible.  The  work  remaining  to  be  done 
provides  scope  for  ingenuity  and  objects  worthy  of  the  enginerfs 
best  and  most  determined  efforts ;  and  it  demands  the  services 
of  highly  trained  men  and  the  employment  of  scientific  metliods. 
We  shall  look  in  vain  for  any  contribution  to  the  solution  of 
the  problems  which  are  engaging  onr  thoughts  from  those  who  are 
content  to  follow  beaten  tracks  and  employ  old  methods.  And 
it  is  even  more  hopeless  to  expect  new  ideas  to  spring  from  un- 
educated, untrained,  and  inexperienced  persons  to  whom  some 
authorities  think  municipal  work  may  be  entrusted.  Sciaice 
owes  nothing  to  ignorant  haphazard  guessings ;  and  engineeriDg 
science  will  not  be  advanced  by  hazardous  plunges  in  the  reahn 
of  matter  or  aimless  adventures  with  materials.  These  may 
result  in  the  piling  up  of  a  scrap-heap  of  astounding  dimensions, 
but  not  in  the  production  of  a  finished  work.  Success  is  at  the 
end  of  lines  of  intelligent  thought  and  observation,  and  of 
experiments  directed  by  a  knowledge  of  scientific  principles. 
And  the  need  of  the  present  time  is  a  higher  knowledge,  a  keener 
perception  of  cause  and  efTect,  and  a  more  versatile  appUcation 
of  experience  in  order  to  deal  with  new  conditions. 

When  to  the  difficulties  in  dealing  with  these  intricate 
questions  are  added  the  responsibilities  and  duties  cast  on  the 
engineer  by  new  legislation,  and  the  ever-increasing  demand  for 
higher  efficiency  and  the  cutting  down  of  cost  in  every  branch 
of  Ids  work,  the  necessity  for  maintaining  a  high  standard  of 
professional  qualification  for  those  engaged  in  the  municipal 
service  will  be  apparent.  The  magnitude  of  the  works  which 
have  to  be  carried  out,  and  the  great  variety  and  number  of 
subjects  to  be  dealt  with,  necessitate  an  extensive  experience 
and  knowledge  on  the  part  of  the  engineer.  This  is  generally 
recognised  by  those  who  appoint  him,  although  it  is  to  be 
deplored  that  there  are  a  few  authorities  which  have  no  higher 
perception  of  the  qualifications  that  are  necessary  for  the  proper 
discharge  of  the  duties  of  an  engineer  than  to  appoint  a  builder 
who  gives  part  of  his  time,  an  auctioneer's  clerk,  a  builder's  fore- 
man, a  farmer,  or  a  labourer.  That  it  should  be  possible  to 
entrust  important  work  requiring  special  knowledge  and  ex- 
perience to  those  who  have  not  the  least  cognisance  of  its  nature 
is  one  of  the  blots  on  tlie  system  of  local  administration ;  and  it 
is  to  be  greatly  regretted  that  the  Local  Government  Board 
should  limit  its  activity  to  seeing  that  a  medical  officer  or  a 
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sanitary  inspector  is  not  appointed  unless  possessing  proper 
qualifications,  and  make  no  attempt  to  secure  efficiency  in  the 
performance  of  duties  which  affect  not  only  the  life  and  health 
of  the  community  but  its  expenditure  also. 

Though  a  local  authority  may  appoint  as  their  engineer  a 
person  who  has  had  neither  training  nor  practice  in  the  work 
he  is  expected  to  control,  without  so  much  as  a  rebuke  or  a 
protest  from  the  Local  Government  Board,  the  appointment 
cannot  be  acknowledged  as  a  qualification  for  admission  to  the 
Association  of  Municipal  and  County  Engineers.  That  Associa- 
tion must  set  up  and  maintain  a  standard  which  will  be  a 
guarantee  that  those  who  attain  it  are  engineers  by  virtue  of 
education,  training,  and  practice.  And  engineers  must  insist 
that  none  but  those  who  are  being  properly  trained  in  engineer- 
ing work,  or  who  have  received  such  a  training  and  have  acqidred 
a  sufficient  qualification  by  subsequent  employment  on  engi- 
neering works,  can  be  r^arded  as  members  of  the  engineering 
profession.  It  is  due  to  themselves  and  their  profession  that 
they  resolutely  refuse  to  acknowledge  the  irregular  and  rough- 
and-ready  methods  by  which  some  imagine  that  a  sufficient 
acquaintance  with  technicalities  can  somehow  be  picked  up  which 
may  be  accepted  as  a  qualification  in  engineering.  If  it  be  true 
that  there  is  no  royal  road  to  knowledge,  it  is  also  true  that 
there  is  no  by-path  or  short  cut  by  which  the  ability  to  practise 
in  a  scientific  profession  can  be  attained.  I  claim  for  engineer- 
ing equal  rank  with  the  learned  professions  of  law  and  medicine 
like  these,  its  practice  requires  considerable  mental  qualities, 
prolonged  and  persistent  thought  and  observation,  and  years  of 
patient  study  of  special  subjects.  Its  scope  is  as  extensive,  the 
subjects  with  which  it  deals  are  as  varied,  and  demand  intellec- 
tutd  attainments  as  high  as  those  professions  which,  from  the  skill 
and  learning  required  for  their  successful  practice,  have  rightly 
been  considered  to  hold  a  foremost  place  among  human  callings. 
It  is  an  indignity  to  any  calling,  for  the  incompetent,  the  un- 
skilful, or  the  unqualified,  to  seek  to  edge  their  way  into  it ;  in 
most  cases  it  is  a  public  danger,  and  the  Legislature  has  in  some 
instances  wisely  made  provision  for  the  punishment  of  those 
who  usurp  powers  that  they  have  neither  the  right  nor  the 
qualification  to  exercise.  It  is,  perhaps,  unfortunate  that  our 
profession  enjoys  no  similar  protection.  But  the  Association 
will,  1   trust,  ever  maintain  a  high  standaid,  and  insist  that 
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none  but  these  who  attain  it  shall  be  admitted  to  its  ranks.  It 
seems  to  me  that  the  Association  is  bound  to  do  this,  and  to  look 
upon  the  guarding  of  its  entrance  and  the  approach  thereto  as  t 
main  reason  for  its  existence,  and  one  of  the  most  importont 
objects  of  its  work.  It  is  a  duty  owing  to  itself  and  to  the 
public,  the  more  so  since  the  work  of  the  municipal  engineer 
has  become  more  responsible  and  his  duties  more  multifarious, 
and  because  the  Association  knows,  as  no  other  can,  how  neces- 
sary it  is  that  those  duties  should  be  entrusted  to  none  bat 
properly  qualified  persons,  and  how  impossible  it  is  that  th^ 
can  be  performed  by  those  who  have  not  received  special  training 
and  gained  experience  in  the  actual  carrying  out  of  the  works 
with  which  a  municipal  engineer  has  to  deaL  The  idea  is  pass- 
ing away,  though  it  still  lurks  where  public  life  is  feeble  or 
corrupt,  that  the  municipal  service  is  a  professional  backwater 
easy  of  access  to  whomsoever  is  desirous  of  a  pleasant  occnpation 
with  little  demand  for  capacity  or  experience.  A  consideration 
of  the  duties  of  an  engineer — the  works  he  has  to  design  and 
construct,  the  services  he  has  to  organise  and  keep  going,  and 
the  administrative  and  advisory  work  to  be  done — or  a  snnrey 
of  the  numerous  sciences  and  subjects  included  in  the  examina- 
tion which  must  be  passed  before  even  the  graduate  stage  of  his 
career  can  be  reached,  must  surely  be  indisputable  evidence 
that  this  service  demands  an  experience  as  extensive,  and  quali- 
fications as  high,  as  those  which  are  considered  the  essential 
equipment  of  one  who  undertakes  the  engineering  work  pertain- 
ing to  any  of  the  services  connected  with  the  State  or  with  great 
public  companies.  If  the  certificate  of  membership  of  this 
Association  has  any  meaning,  it  indicates  that  the  person  whose 
name  it  bears  has  received  a  proper  training  in  the  subjects 
which  are  essential  to  a  knowledge  of  the  various  works  which 
are  carried  out  in  the  service,  and  that  he  has  likewise  been 
engaged  in  the  design,  construction,  and  management  of  such 
works,  and  in  the  performance  of  the  various  duties  which  have 
to  be  fulfilled  by  a  municipal  engineer.  And  further,  ha>ing 
been  granted  by  the  Association  which  establishes  tlie  standard 
of  proficiency,  it  is  a  guarantee  that  the  holder  has  attained  by 
regular  and  continuous  practice,  such  a  degree  of  competency  in 
engineering  work  and  the  business  connected  with  a  public 
appointment  as  to  justify  his  being  entrusted  with  the  duties  of 
a  municipal  engineer. 
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The  Council  of  the  Association  has  shown  that  it  recognises 
the  necessity  for  raising  the  standard  of  qualification  for  admit- 
tance to  every  grade  of  the  Association,  and  that,  as  the  duties 
of  the  engineer  become  more  responsible  and  the  matters  with 
which  he  is  called  upon  to  deal  more  intricate  and  important, 
there  is  a  corresponding  need  for  a  more  thorough  and  extensive 
knowledge  of  every  subject  relating  thereto.  The  long-standing 
reproach  that  candidates  for  the  Association's  testamur  were  not 
required  to  produce  evidence  of  their  having  received  a  fairly 
liberal  education  has  at  length  been  removed.  The  require- 
ments of  the  syllabus  with  respect  to  this  matter  are  certainly 
not  too  high,  and  they  can  hardly  have  the  effect  of  excluding 
anyone  who  has  been  educated  at  a  school  of  any  standing, 
while  it  may  be  claimed  that  the  Association  has  done  its  duty 
to  the  profession  by  establishing  a  principle  which  all  professions 
have  long  deemed  essential — viz.  that  a  liberal  education  must 
precede  a  professional  training.  One  may  still  hear  that  a  youth 
is  to  be  placed  with  an  engineer  because  he  has  a  "  taste  for 
drawing "  or  an  aptitude  for  "  making  things,"  but  these  pro- 
pensities are  by  no  means  infallible  indications  of  an  embryonic 
engineer.  Drawing  and  handicraft  are  not  the  first  attainments 
that  are  to  be  sought.  In  the  beginning,  and  at  the  very 
foundation,  there  should  be  a  sound  education  in  English, 
including  grammar,  composition,  history,  geography,  and  litera- 
ture, and  in  arithmetic,  algebra,  geometry,  and  drawing.  Sub- 
sequently there  should  be  the  study  of  trigonometry  and 
mechanics,  and  some  knowledge  of  chemistry,  heat,  and  geology 
should  be  obtained.  French  and  Latin  are,  in  my  opinion,  most 
desirable  additions  to  the  subjects  enumerated.  There  is  a 
tendency  to  limit  the  education  of  the  pupil  to  mathematical  and 
technical  subjects  ;  and  I  fear  that,  once  started  on  a  career  in 
engineering,  both  he  and  the  assistant  are  disposed  to  neglect  the 
study  of  general  subjects,  literature,  and  languages.  Seeing  that 
in  municipal  work  correspondence,  reports,  specifications,  de- 
scriptions, instructions,  and  evidence,  make  great  demands  upon 
his  power  of  expression,  both  in  speech  and  in  writing,  it  is  of 
supreme  importance  that  those  subjects  which  enable  him  to 
produce  the  best  work  should  be  sedulously  studied,  and  that 
the  knowledge  which  has  been  acquired  should  not  be  allowed 
to  pass  away  for  lack  of  the  cultivation  which  is  necessary  for 
its   retention.      Having  prepared   himself  by   education    and 
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training,  it  seeras  reasonable  that  an  engineer  who  enten  tbe 
public  service  should  have  an  assured  prospect  of  a  career  iriudi 
will  bring  an  adequate  return  for  the  labour  and  expense  wbidi 
have  been  devoted  to  qualifying  him  for  the  duties  he  has  to 
discharge.  This  would  be  provided  by  the  fulfilment  of  thiee 
conditions. 

1.  That  an  Appointment  should  only  be  terminable  with  tkt 
sanction  of  tlu  Local  Government  Board, — Too  often  the  vigoroos 
and  faithful  doing  of  duty  brings  the  engineer  into  conflict  with 
those  who  desire  to  evade  by-laws,  r^ulations,  and  Acts  of 
Parliament,  and  provokes  bitter  and  malignant  hostility,  which 
is  followed  by  the  desertion  of  those  who  should  support  an 
officer  who  conscientiously  carries  out  the  work  for  which  he 
has  been  appointed.  Against  a  weak  and  corrupt  ooondl  a 
righteous  officer  should  be  protected ;  but  so  long  as  that  pro- 
tection is  denied,  persecution  and  capricious  dismissals  will 
continue.  The  medical  officer  of  health  and  the  sanitary 
inspector  cannot  be  deprived  of  their  positions  without  the 
consent  of  the  Local  Gh)vemment  Board,  and  there  can  be  no 
reason  for  the  engineer  being  without  a  similsur  protection. 

2.  l^hat  fair  conditions  sJumld  be  attached  to  the  Apprini- 
menty  and  a  just  remuneration  given  for  the  work  and  respond- 
hility  undertaken, — It  should  not  be  possible  to  impose  on  an 
officer  duties  and  responsibilities  which  were  not  contemplated 
when  he  was  appointed,  nor  to  take  advantage  of  his  agreement 
to  devote  the  whole  of  his  time  to  the  duties  of  his  position  by 
making  demands  for  additional  services  which  necessitate  his 
working  early  and  late  for  so  long  as  he  is  physically  and 
mentally  capable  of  enduring  the  strain.     This  filching  of  the 
leisure  which  should  succeed  a  fair  day's  work  is  as  unjust  as  it 
is  economically  unwise.     The  salary  of  an  officer  should  be  a 
just  equivalent  for  his  skill  and  experience,  and  for  the  duties 
and  responsibilities  which  he  is  called  upon  to  undertake,  and  it 
should  be  such  as  will  attract  an  engineer  with  the  qualificaUons 
and  a  reputation  which  are  proportionate  to  the  importance  of 
the  position  to  be  filled.     From  accounts  which  appear  in  the 
public  prints  from  time  to  time  of  discussions  on  the  question 
of  the  salaries  of  the  engineering  staff,  it  would  seem  that  there 
are  on  many  councils  those  who  have  but  a  sHght  knowledge  of 
the  qualifications  necessary  for  the  designing  and  carrying  ont 
of  public  works.    To  these,  plans  are  superfluous  ;  specifications, 
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theoretical  theses ;  levels,  something  which  can  be  determined 
by  the  eye ;  a  knowledge  of  scientific  design  and  construction, 
and  calculations  for  the  determination  of  effective  results, 
speculative  nonsense.  And  by  such  as  these  the  salary  of  an 
officer  who  is  to  carry  out  the  engineering  work ;  to  organise 
and  administer  services  on  which  depend  the  life,  health,  and 
comfort  of  the  public ;  to  see  that  buildings,  drains  and  sanitary 
works  are  properly  carried  out;  to  advise  on  schemes  for 
railways,  tramways,  and  other  works  affecting  the  district ;  to 
report  and  give  evidence  in  connection  with  legal  proceedings ; 
and  to  perform  the  innumerable  duties  pertaining  to  a  public 
appointment,  is  fixed  at  an  amount  varying  from  the  pay  of  a 
labourer  to  that  of  a  skilled  artisan.  It  is  in  the  interest  of  the 
public  and  of  the  engineer  that  the  Local  Government  Board 
should  have  the  power  to  insist  that  the  remuneration  should  be 
commensurate  with  the  qualifications  and  responsibilities  of  the 
officer.  There  are,  no  doubt,  districts  in  which  the  payment  of 
adequate  salaries  and  the  employment  of  a  sufficient  staff  would 
be  an  undue  strain  on  the  finances  of  the  community,  and  in 
which  an  attempt  is  made  to  meet  the  difficulty  by  employing 
an  engineer  to  carry  out,  in  addition  to  his  proper  work,  certain 
minor  duties  altogether  unconnected  with  the  work  for  which  he 
has  been  trained.  Such  an  arrangement  is  both  unsatisfactory 
and  injudicious ;  for  the  ordinary  work  of  an  engineer's  depart- 
ment is  constantly  going  on,  the  employees  of  the  council  are 
retrularly  at  work,  and  continuous  supervision  is  necessary  in 
order  that  the  work  may  be  properly  and  economically  per- 
formed ;  frequent  inspections  of  the  district  are  required  and  con- 
stant watch  must  be  kept  over  the  buildings  and  drainage  work, 
street  cleansing  the  collection  and  disposal  of  refuse,  sewage 
disposal,  and  over  the  many  other  operations  which  are  carried  on 
unceasingly.  The  public  interest  must  suffer  when  the  attention 
of  the  engineer  is  diverted  from  the  work  which  needs  his 
guidance,  management,  and  supervision.  The  solution  of  the 
difficulty  would  be  satisfactorily  effected  by  the  payment  of  a 
grant  towards  the  salary  of  the  engineer  and  his  staff,  as  is  done 
in  the  case  of  the  salaries  of  medical  officers  of  health  and 
sanitary  inspectors. 

The  effect  of  the  recognition  of  the  two  conditions  referred  to 
would  be  to  give  mutual  security  to  the  public  and  the  engineer, 
and  to  protect  officers  against  persecution  and  injustice  so  long 
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as  they  were  worthy  of  such  protection.  The  public  would  also 
have  an  assurance  that  their  work  was  not  deprived  of  efficient 
management  and  supervision  through  the  ignoraiice  or  foolish 
parsimony  of  fake  economists.  If  copies  of  the  reports  of  the 
engineer  were  forwarded  to  the  Local  Government  Board,  it 
would  tend  to  keep  that  body  informed  of  an  important  section 
of  the  work  of  local  authorities  with  which  at  present  it  mani- 
fests neither  interest  nor  concern.  It  is  incomprehensible  that 
a  Government  department  which  is  supposed  to  exercise  a 
control  over  local  government  business  should  limit  its  solicitude 
to  portions  of  the  affairs  of  local  authorities ;  that  it  should 
enforce  the  employment  of  a  sufi&cient  staff,  the  payment  of 
proper  salaries,  and  the  satisfactory  performance  of  certain  duties 
in  connection  with  one  branch  of  a  local  authority's  work,  and 
be  quite  unconcerned  about  other  work  of  equal  importance. 
When  engineers  reflect  on  the  improvements  and  beneficent 
works  which  have  been  forced  upon  unwilling  apathetic  local 
governing  bodies,  after  being  urged  in  vain  by  able  and  con- 
scientious medical  officers  of  health,  it  is  impossible  to  refedn 
from  wishing  that  their  efforts  and  recommendations  might 
obtain  similar  support. 

3.  That  when  incapacitated  by  agt^  a^ccident,  or  ill  healthy 
an  Officer  should  be  granted  a  just  superannuation  aUowanee.— 
This  principle  is  an  acknowledged  right  in  the  State  services;  it 
has  been  adopted  by  poor  law  boards  and  by  several  corporations, 
and  should  be  applied  to  all  public  servants,  whether  employed 
by  the  State,  the  municipality,  or  other  popularly  elected  body. 
The  performance  of  extra  work  and  the  acquisition  of  greater 
skill  and  experience,  which  in  ordinary  business  bring  an  acces- 
sion of  remuneration  to  the  individual,  in  the  public  service 
make  the  public  the  sole  beneficiary.  An  oflBcer  performs 
innumerable  extra  services  gratuitously.  He  sees  the  advantages 
which  those  services  procure  for  others,  yet  receives  no  equivalait 
for  what  he  has  accomplished.  But  these  circumstances  give 
him  a  strong  claim  to  a  retiring  allowance  when  failing  powers 
render  him  incapable  of  bearing  the  strain  of  of&cial  life. 

The  work  of  the  Association  has  hitherto  been  limited  to  the 
development  of  engineering  as  related  to  municipal  work.  I 
think  that  the  scope  of  its  operations  might  with  considerable 
advantage  be  extended  to  every  branch  of  the  engineer's  work. 
During  the  last  few  years  assistant  engineers  have  been  admitted 
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as  associates  of  our  institution,  and  the  opportunities  which  have 
been  given  to  them  of  attending  the  meetings  and  visits  to 
engineering  works  will  not  only  enable  them  to  increase  their 
knowledge  and  experience,  but  induce  them  to  take  part  in  the 
development  of  the  science  of  engineering.  It  will  also,  I  trust, 
make  them  realise  that  they  are  associated  with  us  in  the 
important  duty  of  improving  and  advancing  the  work  of  our 
profession  so  that  it  may  be  of  the  greatest  possible  service  to 
the  public.  If  the  work  in  the  engineer's  department  is  to  be  of 
the  highest  quality  it  is  necessary  that  each  member  of  the  staff 
should  be  properly  trained  for  the  portion  wliich  he  has  to  carry 
out.  And  as  the  whole  of  the  work  is  of  a  technical  character, 
special  knowledge  is  required  for  its  performance.  But  with  the 
exception  of  the  engineering  assistants  there  is  no  recognised 
method  of  training  for  those  who  undertake  it.  No  course  of 
study  has  been  prescribed,  no  mode  of  preparation  has  been 
indicated,  no  standard  of  qualification  has  been  established,  for 
the  majority  of  those  who  are  engaged  in  carrying  out  duties 
which  form  a  most  important  part  of  the  work  of  the  department 
for  which  the  engineer  is  responsible.  Probably  every  engineer 
has  felt  the  need  of  clerks  who  have  a  knowledge  of  the  books, 
the  system  of  accounts,  and  the  routine  of  his  office,  and  how 
comparatively  valueless  are  the  services  of  those  who  have  no 
practical  acquaintance  of  such  work,  or  of  clerks  of  works  and 
inspectors  for  municipal  works,  and  of  the  difficulty  in  obtaining 
men  of  experience  and  intelligence  who  are  sufficiently  trained 
in  the  particular  works  for  which  their  services  are  required. 
When  the  fitness  of  persons  who  have  offered  their  services  in 
the  capacities  referred  to  has  been  tested,  it  has  been  invariably 
found  that  unless  they  have  had  a  training  and  long  practice  in 
the  particular  duties  which  they  are  required  to  perform,  the 
result  has  been  exceedingly  unsatisfactory  and  a  source  of  con- 
stant anxiety  and  inconvenience.  It  would  tend  to  the  greater 
efficiency  of  the  engineer's  work  and  to  the  improvement  of  the 
qualifications  of  his  staff  if  the  Association  recognised  that  the 
clerks,  clerks  of  works,  inspectors,  and  other  officers,  are  per- 
forming important  and  responsible  work  which  should  be  done 
in  the  most  intelligent  and  efficient  manner,  and  if  examinations 
were  instituted  for  these  officers  on  similar  principles  to  those 
adopted  for  engineers.  It  does  not  seem  to  me  that  our  aims 
are  high  enough,  or  that  our  duty  is  fully  performed,  until  we 
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induce  all  those  who  are  employed  by  us  to  attain  a  hig^  stan- 
dard of  fitness  for  the  work  they  have  to  do.  Engineers  in  the 
municipal  service  are  responsible  for  a  large  amount  of  work 
which  is  not  of  an  engineering  character,  but  which  must  be 
managed  and  performed  with  the  same  degree  of  care  and  skill 
as  the  professional  work ;  and  those  who  have  a  proper  regard 
for  their  calling  will  not  be  satisfied  that  one  portion  of  their 
work  should  be  of  high  efficiency  while  another  should  only 
reach  mediocrity.  To  liave  the  whole  excellent  should  be  the 
lowest  at  which  we  aim,  and  nothing  less  than  high  class  work 
all  round  should  satisfy  us.  To  achieve  this,  attention  should 
be  given  to  the  tmining  ol  those  who  are  engaged  in  the  non- 
professional part  of  the  work.  It  is  with  a  conviction  that  the 
Association  should  take  an  interest  in  every  branch  of  the  work 
of  the  engineer's  department,  and  a  belief  that  thoroughness 
should  characterise  every  part  of  it,  that  I  urge  the  duty  of  doing 
for  others  what  is  being  done  for  the  engineering  stafif. 

Mimicipal  work  suffers  much  from  our  inability  to  compare 
it  with  similar  work  in  cities  and  rural  districts  abroad.  State- 
ments are  plentiful  enough  from  unreliable  and  irresponsible 
sources ;  for  the  tripper  and  the  holiday  tourist  are  ever  readj  to 
publish  hastily  gathered  information  and  the  results  of  casual 
observations  respecting  the  superior  work  and  more  enlightened 
methods  of  the  foreigner,  and  to  disparage  nearly  everything 
done  by  British  municipalities.  But  these  contribute  nothing 
of  practical  value,  nor  do  they  demonstrate  how  work  may  be 
done  here  so  that  our  towns  may  become  as  delightful  as  those 
whose  perfections  are  extolled.  That  there  is  much  to  be 
learned  by  a  study  of  the  works  and  methods  of  other  munici- 
palities cannot  be  doubted,  and  there  would  be  very  great 
benefit  from  the  reports  of  commissioners  who  had  inquired  into 
and  studied  municipal  works  and  organisations  abroad  and 
compared  them  with  those  of  this  country.  Perhaps  the  Local 
Government  Board  may  extend  its  operations  and  appoint  com- 
missioners having  experience  of  the  work  of  municipal  engineers 
to  investigate  and  report  upon  similar  work  abroad  for  the 
information  of  municipal  authorities  at  home. 

The  intention  with  which  the  preparation  of  this  address  was 
commenced  has  been  defeated.  The  subjects  mth  which  it  was 
to  deal  were,  first,  the  principal  engineering  works  connected 
with  municipal  work ;  and  second,  the  engineer,  the  Association 


THE  president's   ADDRESS.  335 

and  its  work.  A  commencement  was  made  with  the  second 
division  with  a  view  to  determining  the  space  remaining  for  the 
first ;  but,  alas  for  the  engineering  work  on  which  it  would  have 
been  both  pleasanter  and  easier  to  speak,  the  subject  seemed  to 
grow  in  importance  and  to  claim  a  foremost  place.  Its  hold 
became  firmer,  and  in  the  end  it  forced  itself  into  the  chief 
place,  and  excluded  all  reference  to  its  neighbour.  And 
perhaps  it  is  not  without  advantage  to  have  been  held  in  the 
grip  of  so  important  a  theme.  For  there  are  occasions  when  it 
is  well  to  take  a  view  of  ourselves,  our  aims,  our  duties,  and  our 
responsibilities.  Time  and  affairs  move  rapidly  and  unceasingly, 
bringing  new  requirements,  duties,  and  the  need  of  work  of 
a  higher  character.  It  seems  necessaiy,  therefore,  that  our 
Association  should  look  itself  in  the  face  and  discover  whether 
it  is  doing  all  that  it  might,  and  all  that  it  ought,  in  order  to 
develop  the  spirit  which  will  enable  its  Members  to  be  equal 
to  the  demands  of  the  times  and  the  changing  conditions  of 
public  work.  For  to  be  unprepared,  ill-informed,  antiquated, 
unscientific,  is  to  be  incapable  of  helping  the  advancement  of 
the  public  good. 
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SEWAGE  DISPOSAL,  WITH  SPECIAL  REFER- 
ENCE TO  IMPROVEMENTS  IN  PRIMARY 
CONTACT  BEDS. 

By  W.  J.  DIBDIN,  F.I.C.,  F.C.S.,  Etc. 


In  considering  the  question  of  sewage  disposal  it  will  be  as  well 
to  have  in  our  minds  the  nature  of  the  work  involved,  and  the 
Author  therefore  submits  the  following  diagrammatic  representa- 
tion, which  may  be  useful  in  this  connection : — 


Sewage  oonsisis  of: 


Water 


Solidii 


iutio 


In  Solution 


III  Suspension 


Mineral 

I 

Sulpha  ten    C'hloridec     PhogphatcB 
etc. 


I 

Organic 


Mineral 


I 
Orgaiufi 


Sand    Clay    Olialk 
etc. 


Albumin    Gelatin     Chondrinj    Starch 
and  their  derivatives  / 


I 


N 


H 


i 


Fat 


C    etc 


In  order  to  convert  the  organic  substances  into  harmless 
inorganic  matter  a  sufficient  quantity  of  oxygen  must  be  brought 
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into  combination  with  the  nitrogen,  hydrogen,  and  carbon,  so  as 
to  form  nitric  acid,  carbonic  acid,  and  water. 

The  quantities  of  oxygen  required  for  the  complete  oxida- 
tion of  the  organic  compounds,  given  above,  are : — * 

1  lb.  of  Gelatin  requires 2 '384  lb.  Oxygen. 

1     „     Chondriii      „        2289         „ 

1    „     Albnmin       ,,        2*439         „ 

1    „     Oellolose       , 1*680 

1     „     Starch  „        1*680         „ 

1     ^     Fat  (stearic  aoid)  requires   ..      ..  3*041         „ 

The  following  are  the  agencies  available  for  the  separation 
and  ultimate  destruction  of  sewage  matters : — 

Gravity:  by  sedimentation;  by  deposition  on  adjacent 
surfaces  (contact). 

Biological  Action  :  by  bacteria ;  by  protozoa. 

0xY6£N :  atmospheric ;  and  from  nitrates,  sulphates,  etc. 

The  biological  action  and  that  of  the  oxygen  are  interdepen- 
dent. Under  aerobic  conditions,  a  fresh  supply  of  oxygen  is 
constantly  absorbed  from  the  atmosphere.  One  gallon  of  water 
will  absorb  about  2  cubic  in.  of  oxygen,  and  no  amount  of 
agitation,  sprinkling,  etc.,  will  increase  this  quantity,  so  that 
any  attempt  to  aerate  beyond  this  degree  is  trying  to  fill  a  given 
measure  with  more  than  it  will  hold. 

The  experiments  made  by  Dr.  Dupr^  and  the  Author  in  1884 
on  the  aeration  of  the  London  sewage,  and  given  in  the  Author's 
evidence  before  Lord  Bramwell's  Royal  Commission,!  clearly 
showed  the  fallacy  of  any  attempts  to  purify  sewage  by  aeration 
alone.  Contact  action,  by  quiet  contact,  or  by  slow  trickling  over 
surfaces  in  conjunction  with  aerobic  biological  action,  is  necessary 
to  effect  purification. 

The  various  processes  proposed  for  the  treatment  of  inland 
sewage  are : — 

1.  Broad  Irrigation  —  i.e.  natural  contact  and  aerobic 
action.  —  CatLse  of  Failure,  —  Limited  area  of  land,  causing 
anaerobic  accumulations  leading  to  '' sickenings  "  —  too  fre- 
quently, farming  operations,  instead  of  "  sewage  treatment." 

2.  Chemical  Treatment  and  Sludge  Pressing.— Cfei^e  of 
Failure. — Expense  of  chemicals,  leading  to  undue  economy, 
nuisance  from  sludge  accumulations,  and  necessity  for  discharge 
of  chemical  effluent  on  land. 

*  Puriiicatioa  of  Sewage  and  Water,  page  G. 
t  Q.  19, 150  ttod  p.  201,  vol.  ii.,  1885. 
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3.  Artificial  Biological  Methods,  by  either  aerobic  treat- 
ment throughout,  or  by  preliminary  anaerobic  treatment,  followed 
by  aerobic  treatment  of  tank  effluent. — Cattse  of  FaUun^—h^ 
case  of  aerobic  treatment,  limited  bed  capacity,  leading  to  an- 
aerobic action,  as  in  the  case  of  broad  irrigation.  In  the  case  of 
anaerobic  treatment,  putrefactive  action,  leading  to  accumulation 
of  foul  gases  and  deposits,  and  insufficient  after-treatment. 

It  may  be  concluded: — 

1.  That  the  system  of  broad  irrigation  and  its  ally,  inter- 
mittent land  filtration,  will  always  be  successful  in  dealing  widi 
both  the  solids  and  liquid  matters  when  the  land  is  sufficient  Id 
quantity  and  quality,  and  is  properly  worked  so  as  to  secure 
aerobic  action  throughout ;  but  the  cost  and  difficulty  of  obtaining 
suitable  land,  and  in  many  cases  the  cost  of  working,  are  niattere 
for  serious  consideration. 

2.  That  chemical  treatment  and  sludge  pressing  may  be  con- 
sidered matters  of  ancient  history. 

3.  That  anaerobic  methods,  unless  in  very  special  cases,  are 
not  only  unnecessary,  but  undesirable  in  regard  to  the  nuisance 
caused  by  noxious  emanations,  etc 

4.  That  aerobic  processes  are,  essentially,  founded  upon 
simple  natural  laws,  whereby  the  whole  of  the  waste  organic 
matter  of  the  world  is  continually  undergoing  regeneration. 

Having  thus  shortly  traced  the  position  of  the  question,  we 
may  now  consider  the  valiants  in  the  aerobic  equation. 

The  question  resolves  itsell*,  as  indicated  at  the  commence- 
ment of  this  paper,  into  two  major  problems : — 

1.  The  disposition  of  the  solids  in  suspension. 

2.  The  disposition  of  the  organic  solids  in  solution. 

The  matters  in  solution  present  no  real  difficulty,  as  they 
may  be  more  or  less  efficiently  dealt  with  by  either  irrigation, 
contact  beds,  sprinklers,  large  streams,  or  tidal  rivers,  according 
to  local  circumstances.  The  Eiver  Thames  may  be  taken  as  a 
type  of  the  latter  method  in  connection  with  the  disposal  of  the 
effluent  obtained  by  the  treatment  of  the  whole  of  the  sewage  of 
London,  whereby  aerobic  disposition  of  the  impurities  in  the 
effluent  is  effected  without  nuisance,  as  suggested  in  the  Authors 
evidence  before  the  Eoyal  Commission  in  1884.* 

It  is,  therefore,  evident  that  the  crux  of  the  sewage  ques- 
tion is  the  disposition  of  the   solid  matters,  which,   in  their 
♦  VoL  ii.,  1S85,  Q.  iy,109  and  19,113. 
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accumulated  condition,  form  "  sludge."  It  may  be  pointed  out 
that  the  sludge  from  the  London  sewage  is  disposed  of 
aerobicaUy,  by  dilution  in  the  aerated  water  of  the  estuary  of 
the  Thames. 

The  distribution  of  sludge  on  land,  as  already  indicated  in 
reference  to  broad  irrigation,  is  now  recognised  as  objectionable. 
The  "  hope  "  that  it  would  be  destroyed  completely  in  tanks  by 
anaerobic  action,  no  longer  '* springs  eternal  in  the  human  h^east'* 
but  the  accumulations  which  have  to  be  removed  from  time  to 
time  are  anything  but  pleasant  to  the  sewage  works  manager, 
his  assistants,  and  the  neighbourhood  generally. 

The  aerobic  contact  bed  accomplishes  the  reduction  of  the 
solid  matters  inoffensively  and  satisfactorily ;  but  in  the  case  of 
clinker  beds  at  the  cost  of  renewing  the  filling  material  at 
intervals.  The  success  of  the  method  from  the  sanitary  point 
of  view  justifies  a  further  search  for  a  method  which  will 
accomplish  the  same  result,  and  at  the  same  time  secure  con- 
tinuity of  working,  and  facilities  for  cleaning  the  beds  without 
the  necessity  of  removing  the  material.  With  this  intention, 
the  Author  has  employed  superposed  surfaces,  supported  by 
distance  pieces,  and  finds  that  waste  slate  debris,  obtainable  at 
an  extremely  low  price,  is  admirably  suited  to  the  purpose. 

The  principle  involved  is  simple.  If  we  imagine  the  possi- 
bility of  holloaing  out  a  piece  of  clinker,  and  thereby  utilising 
the  otherwise  waste  space  in  the  interior,  it  is  obvious  that  we 
should  obtain  double  surface  action,  and  the  hollow  interior 
would  hold  water,  thereby  increasing  the  water  capacity. 

Such  hollow  masses  could  not  be  obtained  conveniently,  nor 
cleansed.  As  an  alternative,  we  may  consider  agricultural 
drain  pipes,  which  would  yield  the  required  conditions  as  to 
interior  surface  and  space.  These  pipes,  however,  would  not  be 
economical. 

If  a  pipe  is  cut  down  and  bent  out  it  assumes  the  form  of 
a  flat  plate.  The  conclusion  is  that  we  can  arrive  at  the  con- 
ditions indicated  in  the  hypothesis  of  the  hollow  clinker,  if 
we  superpose  indestructible  surfaces  separated  by  suitable  dis- 
tances, thus  obtaining  the  contact  action  afforded  by  both  the 
upper  and  lower  surfaces  of  the  plate. 

This  method  was  found  to  answer.  After  a  twelve  months* 
trial  on  a  working  scale,  the  Corporation  of  Devizes  determined 
to  fill  the  primary  contact  beds  at  the  reorganised  sewage  works 
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with  slate  debris,  supported  on  suitable  slate  blocks,  the  iisr 
tance  between  the  slates  being  about  two  inches. 

The  advantages  of  the  system  are  that  the  extra  space  avail- 
able doubles  the  "  water  capacity,"  or  workang  power  of  ihe  bed, 
and  at  any  time  the  accumulation  of  mineral  matter,  etc,  ma; 
be  flushed  from  the  slates,  and  the  bed  restored  to  its  origiDal 
condition,  as  new. 

The  detritus  washed  off  the  slates  was  found  to  diy  inoffeD- 
sively  when  exposed  to  the  atmosphere,  and  to  assume  a  con- 
dition resembling  ordinary  mould. 

The  beds  at  Devizes  have  treated  the  whole  of  tfaB  mmgi 
of  that  town  since  September  1905.  The  sewage  of  BsfiMi'ii 
exceptional  in  nature,  in  consequence  of  the  laige  amouift  tf 
slaughtering  which  takes  place  there,  in  the  baoon-cmiiig  and 
other  trades,  and  it  was  decided  to  deal  with  this  ii^j  com- 
plex sewage  rather  than  interfere  with  the  various  trade  intemto 
concerned. 

In  the  Journal  of  the  Society  of  Chemical  Indostiy  fcr 
May  1906,  was  published  a  paper  read  by  the  Author  before 
the  Yorkshire  section  of  that  society,  in  which  the  results  of  the 
work  done  at  Devizes  were  set  out  in  full.  It  is  not  to  be 
assumed  that  no  improvement  can  be  introduced  in  the  applica- 
tion of  the  principle  adopted  in  the  first  beds  constructol  to 
deal  with  the  whole  of  the  unscreened  and  unsettled  sewage 
by  this  method.  In  the  meanwhile,  the  process  demonstrates 
that  the  natural  system  of  bacterial  activity  in  the 
presence  of  a  maximum  supply  of  air  effects  the  inoffensive 
destruction  of  the  solid  suspended  organic  matters  in  sewage 
with  the  maximum  of  efficiency,  and  at  a  minimum  cost. 

There  are,  naturally,  a  few  points  of  detail  to  be  considered 
in  connection  with  the  action  of  the  slate  bed.  For  instance, 
there  are  indications  that  the  usual  rectangular  form  of  tank 
might  be  improved  with  advantage,  as  it  will  probably  be  found 
that  the  residual  matters  which  accumulate  in  the  bed  have  a 
tendency  to  form  a  natural  slope  from  the  sides  of  the  tank  to 
the  centre,  and  it  may  be  a  matter  for  consideration  whether 
this  could  not  be  arranged  for  in  the  construction  of  the  tank, 
and  so  facilitate  the  process  of  flushing  the  deposited  matters 
out  when  necessary. 

It  was  found  that  at  the  end  of  each  discharge  fix>m  the  slate 
bed   a  certain   quantity   of  semi-black  matter  escaped  from 


PLATE  NO.  1, 


?    OF    THE  "Plate"  Bacteria   Bed. 


3ecTioN   or   CofTE  Bed 

SHEWING    WASTE    SPACE 
IN    CENTRE   or   RARTICIES 

or    Co^E  - 

AND  Deposit  on  sureace 

Of    COfCE. 


0 


Sect/on  or  p^fe  wfTN 

DEPCJIT  ON  UPPER  Jft/REACES 

or  exterior  and  interior 

THUS  iECI/RINC   DOUBLE  DlfORfr/Me 
CAPACITY  ANO    SURFACE. 


ff  I  ^p  f  ip^  ■>    ■■■  I  ■    1 1 


Pipe  ci/r  at  "A' and  opened 

OUT  riAT.  rORAtINC  A  PLATE. 


Tofaa  fag€  j^ifO . 


■R     .--V      .     .V-  I 


\To}aMi^$M^.\ 


I  ' 


I 


PLATE    1(1. 


[7b  face  p.  340* 


.J^ 


SEWAGE   DISPOSAX.  341 

the  outlet,  which  on  examination  was  found  to  consist  largely 
of  the  zooglea  form  of  bacteria  with  some  paper  fibres,  etc.  On 
being  collected  on  the  surface  of  the  fine  beds  and  allowed  to 
drain  it  rapidly  underwent  inoffensive  decomposition,  and  dried 
up  into  a  condition  resembling  gcu*den  mould.  The  escape  of 
this  matter  from  the  slate  bed  may  be  looked  upon  as  a  satis- 
factory result,  as  it  necessarily  tends  to  maintain  the  water 
capacity  of  the  beds  by  a  self-cleansing  process  which,  coupled 
with  the  satisfactory  result  obtained  by  the  "  weathering  "  of  the 
matters  so  discharged,  is  distinct  evidence  of  the  possibility  of 
eflTecting  the  inoffensive  bacterial  destruction  of  the  solid  sus- 
pended matters  in  the  sewage. 

The  experience  gained  in  respect  to  the  actual  working 
capacity  of  the  beds  was  very  definite.  When  the  experimental 
slate  bed  was  constructed  at  Devizes  it  was  calculated  that  the 
actual  water  content  would  be  82  per  cent,  of  the  total  cubic 
content.  By  improvements  in  the  arrangement  of  the  slate 
filling  this  is  now  increased  to  about  87  per  cent.  After  four- 
teen months'  work  at  about  two  fillings  per  day  on  the  average, 
the  water  content  was  measured  and  found  to  have  decreased  to 
50  per  cent.  Although  it  was  not  necessary  to  cleanse  the 
tank,  so  far  as  the  working  was  concerned,  it  was  considered 
desirable  to  ascertain  with  what  facility  this  could  be  done  in 
regard  to  the  nature  of  the  deposit  on  the  surface  of  the  slate. 
Accordingly  the  bed  was  flushed  out  by  the  double  valve  being 
opened  to  full  bore  and  the  contents  allowed  to  rush  out,  instead 
of  flowing  quietly  as  usual.  The  capacity  was  then  measured 
and  found  to  have  risen  to  64  per  cent.  Some  of  the  slates 
were  then  removed  in  order  to  permit  sideways  flushing  through 
the  respective  layers  of  slate  by  means  of  a  hose.  After  which 
the  capacity  was  found  to  have  increased  to  82  per  cent., 
exactly  equal  to  the  original  capacity  of  the  new  bed  as  calcu- 
lated from  the  quantity  of  slate  used.  The  Corporation  of 
Trowbridge  having  inspected  the  works  at  Devizes  decided  to 
institute  a  series  of  independent  experiments,  with  the  view  of 
ascertaining  how  far  the  system  of  slate  layers  was  applicable 
to  the  treatment  of  the  efiuent  from  the  septic  tank  into  which 
they  propose  to  pump  all  the  sewage,  more  particularly  for  the 
purpose  of  securing  a  good  "  mixing  action  "  in  consequence  of 
the  large  proportion  of  manufacturing  waste  liquors  arriving  at 
the  works. 
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They  accordingly  prepared  experimental  beds  filled  with— 

1.  Slate. 

2.  Limestone. 

3.  Broken  brick. 

4.  (Empty.) 

5.  Westbury  slag. 

6.  Clinker. 

The  sewage,  after  twenty-four  hours'  rest  in  the  septic  tank, 
was  passed  on  to  the  contact  beds,  and  samples  of  the  sewage 
and  various  effluents  forwarded  to  Mr.  Charles  J.  Waterfall, 
r.LC,  F.C.S.,  etc.,  of  Bristol,  to  whom,  and  as  well  as  to  the 
Corporation  of  Trowbridge,  I  am  indebted  for  permission  to 
quote  the  following  results  from  his  report  thereon : — 

"  The  result  of  analysis  of  the  effluents  shows  the  following 
albuminoid  ammonia  figures,  also  per  cent,  purification. 

PUto  per  100,000    Per  cent.  PoriflcatloD  OBcnoM 

AlbamliMild  on  Bmik  Tank        (tftiu«i7|«roeit.} 

AmmonlA.  Effluent.  far 

oonpaiiMBflalf. 

Sewage       I'OO 

Septic  tank        ..      ..  0*82 

Slate 0*51  88  «0 

Limestone 0*54  34  35 

Brick 0-51  38  41 

Slag 0-56  .H2  22 

Clinker       048  41  46 

"  The  beds  when  full  take  the  following  number  of  inches  of 
efiluent  from  the  septic  tank — 

No.  1  Slate t>4 

.,    2  Limestone 4} 

,.    8  Brick 4| 

„    5  Slag 4i 

„    6  Clinker       4j 

taking  the  slag  bed  as  minimum,  I  arrive  at  the  above  corrected 
figures.; 

"  If  we  take  the  results  of  the  last  three  series  only,  since 
the  tanks  and  beds  have  been  in  good  .working  order,  we  obtain 
somewhat  different  figures  : — 

PnrificaUoD.  GaR«ctod  Dtds. 

Slate        52  per  cent  82 

Limestone  ^ 47        „  48 

Brick       35        „  38 

Slag         32        „  32 

Clinker 45.       „  50 
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"  It  will  be  seen  that  in  either  case  slate  gives  the  best 
results.  And  in  the  latter  series  limestone  gives  nearly  as  good 
results  as  clinker. 

"  As  regards  silting  up,  there  is  some  difference  between  the 
beds  as  measured  by  the  number  of  inches  of  effluent  delivered 
from  the  septic  tank  necessary  to  fill  the  contact  beds  after 
working  for  three  months,  as  compared  with  the  amount  re- 
quired to  fill  the  same  when  first  started : — 

Slute A  in 

LimeetoDo t'lr  «• 

Brick nil 

SlMg j!V  ,. 

Clinker       ^   „ 

"  In  conclusion,  I  am  of  opinion  that  you  may  safely  use 
limestone  for  filling  your  primary  contact  beds.  The  results 
that  the  limestone  gives,  particularly  in  the  last  series  of  tests, 
show  it  to  be  a  useful  material  for  the  above  purpose.  The 
slate  gives  excellent  results,  and  speaks  for  itself,  but  the  ques- 
tion of  cost,  which  is  outside  my  immediate  province,  must 
guide  you  between  slate,  Umestone,  and  clinker. 

Experience  with  the  system  is  also  being  gained  at  High 
Wycombe,  where  Mr.  T.  J.  Rushbrooke  is  carefully  watching 
the  two  experimental  beds,  which  are  giving  decidedly  satis- 
fSeu^tory  results,  and,  in  conjunction  with  the  experience  gained 
at  Devizes  and  Trowbridge,  justifies  the  theoretical  deduction 
upon  which,  as  already  explained,  the  system  is  based. 


Plate-Beds  filled  with  Slate  at  High  Wycombe. 

A  special  series  of  independent  analyses  of  average  samples 
of  the  sewage  and  plate  bed  effluents  imder  different  rates  of 
filling  have  been  made  by  the  Clinical  Research  Association  by 
direction  of  the  Corporation  of  High  Wycombe  with  the  following 
results.  Each  sample  is  the  average  of  twelve  hours  flow  on 
August  22,  1906,  and  the  results  are  expressed  in  "  Grains  per 
gallon." 

The  analysts'  concluding  observation  to  the  effect  that  the 
percentages  of  purification  are  rather  low,  was  made  under  the 
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Appearanoe       

Odour         

Reaction  to  litmuB 

Chlorine 

Ammonia,  free  

„  albuminoid     .. 

Oxygen  absorbed  in  4  hours,  27° 
DiBsulved  solida — 

Total  

Volatile      

Suspended  solids — 

Total  

Volatile      


CO 


Odour  on  incubation 


Purification  per  cent,  based  on    albu-  \ 
minoid  ammonia.  j ' 


Sew«ge 

entering 

Beds. 


Cloudy 
Di8tin<^ 
Alkaline 
2-65 
1050 
0-150 
0'i81 

29-68 
3-60 


fhmiSfaite 
Bed  No.  1. 

daily. 


Olondj 
SUght 
Alkaline 
8-05 
1070 
0082 
0-342 

28-00 
203 


aoody 
Sli^ 


2-00 
0-870 
OOM 
0-270 

25-69 
1-33 


10-22  3-64       ,        2-66 

511  0-56       '        0S4 

Theodour  of  the  effluents  issligbfly 
increased  on  incubation,  but  bo 
fermentatiye  change  seems  to  tsb 
place. 

—  i         46  ■'        38 


Remark*. — The  aboye  results  show  that  the  peroentagea  of  pnrificatioo  an 
rather  low. 


impression  that  these  are  final  bacterial  effluents  and  not  from 
preliminary  sludge  digesters  as  the  plate  bed  was  only  intended 
to  be. 

These  results  are  exceedingly  satisfactory,  the  effluents  being 
non-putrescible  and  containing  less  impurity,  as  judged  both  by 
the  albuminoid  ammonia  and  oxygen  absorbed  tests,  than  is 
considered  permissible  in  first-class  effluents,  whilst  the  volatile 
suspended  matters  are  reduced  to  less  than  one  grain  per  gallon. 

It  will  thus  be  seen  that  in  the  case  of  High  Wycombe  the 
plate  beds  are  yielding  effluents  up  to  the  recognised  standards 
of  purity,  thereby  doing  better  than  was  anticipated,  and  more 
than  justifying  the  claim  that  they  deal  with  the  suspended 
matters  and  have  a  marked  effect  upon  those  in  solution,  thereby 
preparing  the  sewage  for  final  treatment  on  either  land,  fine 
contact  beds,  or  sprinkler  beds. 

It  will  be  noticed  that  excellent  results  were  obtained  at  even 
three  fillings  daily,  so  that  as  the  beds  have  a  working  capacity 
of  double  that  of  coke  or  clinker  beds,  and  as  the  usual  require- 
ment of  the  Local  Government  Board  is  that  such  beds  must  be 
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worked  at  only  one  filling  daily  on  the  basis  of  the  dry-weather 
flaw,  the  High  Wycombe  beds  are  doing  six  times  the  work  of 
ordinary  coarse  coke  or  clinker  beds  when  working  under 
official  conditions,  and  yielding  by  that  single  treatment  an 
effluent  sufficiently  pure  to  be  discharged  direct  into  ordinary 
streams.  It  will,  of  course,  be  noted  that  the  High  Wycombe 
sewage  is  largely  diluted  with  subsoil  water,  but  the  plate  beds 
toable  this  to  be  dealt  with  without  the  necessity  for  expensive 
works,  or  cutting  off  the  subsoil  streams  which  under  existing 
conditions  exercise  so  beneficial  an  influence  in  flushing  the 
sewers. 
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SEWAGE  DISPOSAL, 


By  J.  D.  WATSON,  M.  Inst.  C.E. 

Considering  the  great  changes  tliat  have  taken  place  in  the 
views  of  sanitarians  in  ten  short  years,  it  behoves  us  to  approach 
the  question  of  sewage  purification  in  a  less  dogmatic  manner 
than  some  of  us  have  been  in  the  habit  of  doing,  and  to  express 
our  conclusions  and  the  results  of  our  experience  without  pre- 
suming to  say  that  because  a  certain  course  is  suitable  at  one 
place,  it  must  necessarily  be  sidtable  at  another ;  that  because  a 
scheme  is  found  to  answer  well  in  the  north,  it  must  be  equally 
applicable  to  the  south. 

Had  sewage  always  been  composed  of  waste  &om  dwelling 
houses,  there  might  have  been  some  excuse  for  this  attitude,  but 
where  domestic  sewage  is  mingled  with  trades  waste  which 
contains  acids,  sulpho-cyanides,  pickling  liquors,  brewery  wastes, 
wool  washings,  etc.,  it  ought  to  be  obvious  to  the  least  intelligent 
that  different  methods  of  treatment  must  exist,  and  that  any 
attempt  to  deal  with  the  question  in  a  stereotyped  manner  will 
only  put  back  the  hands  of  the  clock. 

In  order  to  guard  against  misapprehension,  therefore,  it 
should  be  clearly  understood  that  in  the  remarks  and  recom- 
mendations that  follow,  the  Author  is  dealing  with  a  sewage 
having  the  following  characteristics : — 


Daily  Average  Analyses  of  Bibmikgham  Gbuds  Sxwaoe 
FOB  Three  Teabs,  1903-5  Inclusitb. 

Parts  per  100,000. 
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74-3       44-9 


Free  and  Albu- 

Sallne  mlnoid 
Am-         Am-       Chlorine, 

monia.  |  monJa. 

I  ■        ■ 
405    '    1-57    j    20- 


Nitrates        Ox  jgen  abnrbti. 
andNl- 

iritesaa'  j — 

Nitrogen.  Onllltwred.    FDIrtit 


•92 


27-56       15-79 


SLUDGE  TREATMENT   IN    RELATION   TO   SEWAGE   DISPOSAL.      347 

The  work  of  sewage  purification  may  be  said  to  be  divided 
into  the  following  sections : — 

(a)  Arresting  and  disposing  of  solids,  like  road  grit,  coal 
slack,  rags,  etc.,  which  in  the  bulk  form  sludge  containing  50 
per  cent,  water. 

(b)  Precipitating  organic  sludge  containing  90  per  cent, 
water,  converting  it  into  an  inodorous  substance  before  disposing 
of  it  on  land  or  otherwise. 

(c)  Aeration  and  nitrification  of  sewage,  per  se,  and  its  sub- 
sequent discharge  into  a  river  in  a  state  that  will  increase  in 
purity  as  it  flows  down  stream. 

This  paper  will  deal  briefly  with  phases  of  the  first  two  sec- 
tions of  the  subjects,  viz.  (a)  and  (6),  and  this  appears  to  divide 
itself  into  three  main  considerations : — 

First. — The  means  of  eSectuaUy  arresting  soUds ; 

Second. — Removing  them  quickly  ;  and 

Third, — Disposing  of  them  without  nuisanca 

It  is  possible  to  treat  some  sewages  in  their  crude  state 
without  abstracting  the  grosser  solids,  but  where  there  is  a  large 
quantity  collected  from  a  large  area,  particularly  if  trades  waste 
constitutes  a  prominent  feature  of  the  sewage,  it  may  be  taken 
that  means  for  abstracting  the  solids  must  form  an  essential 
feature  of  every  purification  scheme. 

The  methods  adopted  for  abstracting  detritus  from  sewage 
are  numerous,  and  must  necessarily  vary  with  circumstances, 
but  it  may  be  assumed  that  a  tank  or  grit  chamber  plus  some 
mechanical  arrangement  for  cleaning  the  same  is  absolutely 
indispensable.  The  size  of  this  chamber,  in  its  relation  to  the 
volume  of  sewage  to  be  dealt  with,  is  a  subject  that  requires  the 
closest  attention  before  any  special  design  is  decided  upon,  and 
with  all  the  information  and  experience  in  the  possession  of 
engineers  few  feel  able  to  lay  down  an  unvarying  standard  of 
construction,  either  as  regards  form  or  capacity. 

After  not  a  few  trials,  and  a  few  failures,  the  Author  has 
come  to  the  conclusion  that  the  grit  chamber  should  be,  where 
possible,  in  the  form  of  an  inverted  pyramid,  and  that  it  should 
be  fitted  with  a  mechanical  arrangement  for  dredging  out  the 
solids  capable  of  being  set  in  motion  at  the  discretion  of  the 
attendant. 

In  principle,  an  inverted  cone  would  equally  serve  the 
purpose  of  arresting  suspended  matter,  but  the  apex  of  a  cone  is 
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a  most  awkward  shape  for  fixing  anything  in  the  natme  of  a 
dredger,  and  for  this  reason  also  a  true  pyramidal  form  is  mA 
exactly  ideal.  Perhaps  the  shape  best  of  all  for  a  detritus- 
chamber  is  an  elongated  pyramid — ^inverted,  of  course. 

The  accompanying  plan  of  a  work  recently  installed  to  deal 
with  the  road  grit  and  sludge  in  sewage  emanating  from  a 
district  having  a  population  of  about  75,000  persons  will  illus- 
trate the  nature  of  the  grit  chamber  and  method  of  dredging 
and  screening  desiderated.* 

It  frequently  happens  that  one  has  U)  deal  with  works 
that  have  been  constructed  for  many  years,  and  in  such 
cases,  the  shallow  rectangular  tank  is  usually  found  to' exist 
This  was  so  at  Birmingham,  where  two  tanks  of  this  form, 
capable  of  holding  one  million  gallons  each,  were  constructed 
in  1859,  by  the  late  Mr.  Thomas  Hawksley.  Until  1901,  these 
tanks  and  others  of  a  similar  kind  constructed  subsequently, 
were  used  as  precipitation  tanks.  They  were  divided  into  three 
bays  or  sections,  and  milk  of  lime  in  the  proportion  of  12  grains 
per  gallon  was  mixed  with  the  sewage  before  it  entered  the 
tanks  for  the  purpose  of  neutralising  acids,  and  assisting  in  die 
precipitation  of  suspended  solids. 

As  will  be  readily  understood,  the  road  grit  was  for  the  most 
part  arrested  in  the  first  bay  of  the  tank,  the  second  and  third 
bays  airesting  sludge  containing  a  larger  proportion  of  liquid 
and  organic  matter.  When  these  tanks  were  first  used,  the 
greater  part  of  the  cleansing  operations  was  done  by  manual 
labour.  Subsequently  fixed  stationary  dredgers  were  erected 
for  the  purpose  of  lifting  into  wooden  carriers  sludge  containing 
90  per  cent,  water.  These  dredgers  were  found  to  be  unable  to 
cope  with  the  work  required  of  them,  and  Tangyes  direct-acting 
pumps  were  employed  to  assist  them,  and  more  recently  a 
travelling  crane,  fitted  with  a  Priestman  grab,  was  employed  to 
lift  the  grit  out  of  the  first  bay  of  each  tank.  This  process  was 
continued  for  many  years,  but  the  amount  of  sludge  arrested 
was  so  enormous,  amounting  to  about  260,000  cubic  yanls  per 
annum,  and  the  difficulty  of  dealing  with  that  sludge  when  it 
was  arrested  so  great,  that  it  was  evident  some  drastic  improve- 
ments were  required,  if  the  difficulties  were  to  be  grappled  with 
successfully. 

The  chief  difficulty  did  not  lie  in  the  want  of  ability  to 

*   Tititf  plan  will  hefounO  in  Vol.  XXXI.,  p.  30.~T.C. 
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arrest  the  sludge,  for  the  tanks  did  this  part  of  the  work 
admirably,  size  in  relation  to  the  volume  of  sewage  being  an 
important  element  in  the  case. 

The  average  rate  of  flow  of  sewage  through  the  tanks  was 
until  1902  2*05  ft.  per  minute,  and  the  average  deposition  of 
the  solids  due  to  a  combination  of  mechanical  and  chemical 
action  75*9  per  cent.,  and  to  mechanical  action  alone  56*4  per 
cent,  of  the  total  suspended  matter  in  the  sewage. 

Since  the  number  of  tanks  was  increased  the  rate  of  flow 
has  been  reduced  to  1*2  ft.  per  minute  and  the  deposition 
without  the  aid  of  chemicals  increased  to  59  per  cent. 

At  Hanover,  a  set  of  experiments  was  made  a  few  years  ago 
on  tanks  246  ft.  long,  with  the  view  of  ascertaining  the  most 
advantageous  rate  of  flow.  With  a  velocity  of  9*44  in.  per 
minute,  62*7  per  cent,  of  deposition  was  obtained;  with  a 
velocity  of  14*7  in.  per  minute  61*7  per  cent,  was  obtained; 
with  a  velocity  of  17*43  in.  per  minute,  57*3  per  cent,  was 
obtained. 

The  nature  of  the  sewage  dealt  with  has  a  considerable 
influence  on  the  deposition  of  sludge,  i.e.,  at  Birmingham  there 
is  a  large  proportion  of  macadamised  roads  and  streets,  with  the 
result  that  inorganic  solids,  like  road  grit,  precipitate  quickly 
and  assist  the  deposition  of  lighter  substances  in  their  downward 
course. 

Probably  the  chief  difficulty  lay  at  Birmingham  in  the 
inability  of  the  executive,  by  reason  of  inferior  plant,  to  empty 
the  tanks  quickly.  During  the  liming  process  the  roughing 
tanks  were  not  emptied  more  frequently  than  once  per  month, 
and  the  process  of  emptying  occupied  a  week.  The  finishing 
tanks  were  emptied  about  once  every  three  months. 

In  June  1902  both  roughing  and  finishing  tanks  were 
increased  in  number,  adding  nearly  50  per  cent,  to  the  tankage. 
Wliile  this  addition  had  the  effect  of  improving  the  work  of 
arresting  sludge,  the  amount  an*ested  going  up  by  23  per  cent, 
(reckoned  per  million  gallons  treated) ;  it  also  had  the  effect  of 
making  more  evident  the  weakness  of  the  plant  available  for 
removing  sludge  from  the  tanks.  In  April  1903,  however,  new 
pumping  plant  for  raising  sludge  was  brought  into  use.  By 
means  of  this  each  roughing  tank  could  be  emptied  once  a  week, 
instead  of  once  a  month.  This  virtually  means  an  increase  in 
effective  tank  capacity,  and  still  more  effective  sedimentation 
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was  obtained,  the  sludge  removed  per  million  gallons  rising 
during  the  following  year  by  44  per  cent.,  while  the  suspended 
solids  in  the  roughing  tank  effluent  fell  from  29  parts  per  100,000 
to  17  parts  per  100,000.  The  suspended  solids  in  the  septic  tank 
effluent  fell  during  the  same  period  from  23*2  to  13-1  parts 
per  100,000. 

A  curious  phenomenon  was  now  observed  in  the  septic 
tanks.  The  quantity  of  suspended  solids  was  much  reduced  m 
the  liquor  passing  into  these  tanks,  and  yet  they  began  to  sQt  up, 
whilst  their  activity  as  septic  tanks  was  much  reduced.  This 
was  accounted  for  as  follows.  Tlie  organisms  in  our  erode 
sewage  are  remarkably  few  in  number,  such  observations  as  have 
been  made  giving  an  average  of  500,000  or  so  per  c.c.  The  loi^ 
sojourn  of  much  of  the  sludge  in  the  roughing  tank  under  the  old 
method  of  emptying  (once  a  month)  resulted  in  much  putrrfw- 
tion  with  consei^uent  increase  in  the  organic  life  in  the  tank 
liquor.  The  Uquor,  therefore,  being  passed  to  the  septic  tanks 
was  in  an  incipient  septic  state  under  the  old  conditions.  Under 
the  quicker  methods  of  sludge  removal  this  incubating  groond 
for  the  microbes  was  removed,  whilst  the  organisms  already  in 
the  septic  tanks  were  deprived  of  much  of  the  food  (sludge)  thej 
formerly  received. 

For  this  paper  it  is  unnecessar}'^  to  describe  the  nature  of  the 
new  pumping  plant  beyond  stating  that  in  conjunction  with 
increased  power  to  lift  and  force  sludge,  an  underground  main 
was  laid  for  its  convenience  down  the  valley.  Branches  were 
fixed  to  this  main,  which  is  about  three  miles  long,  at  every 
200  yards,  and  to  these  branches  are  attached,  when  required, 
portable  steel  pipes  to  convey  sludge  to  any  p€u1;icular  field. 

This  addition  to  the  plant  efiected  a  gi-eat  change  in  the  work 
of  sludge  disposal,  and  at  first  glance  it  appeared  to  have  defeated 
its  own  object,  inasmuch  as  the  more  efficient  the  means  of  ded- 
ing  quickly  with  the  sludge  the  more  there  was  to  deal  with. 
One  day  was  now  sufficient  to  empty  one  tank,  and  as  there 
were  but  five  large  precipitation  tanks  to  empty  (the  smalkr 
tanks  all  having  been  converted  into  septic  tanks),  the  whole  of 
the  tank  cleaning  operations  were  confined  to  five  days  of  the 
week,  beginning  with  Monday  and  ending  with  Friday. 

Having  now  got  to  the  stage  when  it  was  practicable  to 
remove  for  a  sum  of  3rf.  per  cubic  yard  80  per  cent,  of  the  sa^ 
pended  solids  in  five  days  of  ten  hours  per  day  (without  reckot- 
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ing  the  time  required  to  pump  the  supernatant  water),  and  what 
was  of  even  more  importance,  the  ability  to  remove  sludge  from 
the  tanks  before  it  was  sufl&ciently  decomposed  to  give  rise  to 
ntiisance,  a  great  advance  on  former  conditions  had  been  achieved, 
but  there  was  still  something  to  do,  viz.,  to  abate  the  nuisance 
arising  from  the  exposure  of  semi-putrid  sludge  in  the  fields. 

Lord  Bramwell's  Commission  stated  that  getting  rid  of  the 
sludge  was  the  crux  of  the  sewage  disposal  question,  and  to  be 
obliged  to  get  rid  of  800  tons  of  it  per  day  without  creating  a 
nuisance,  or  what  is  less  easy,  without  giving  rise  to  complaints, 
is  a  matter  of  the  greatest  difl&culty.  Where  it  can  be  shipped 
out  to  sea  whenever  it  is  taken  out  of  the  tank,  the  difficulty  is 
almost  solely  an  economic  one,  but  where  it  has  to  be  pressed 
into  cake,  or  got  rid  of  on  land,  the  difficulties  are  both  hygienic 
and  economic. 

In  the  case  of  a  large  faim  the  usual  practice  has  been  to 
spread  the  sludge  in  great  shallow  lagoons  over  an  area  of  ground 
and  allow  it  to  dry  sufficiently  to  permit  of  its  being  dug  into 
the  ground  as  a  gardener  digs  in  manure,  a  practice  good  in  itself, 
but  one  which  frequently  gives  rise  to  nuisance,  not  only  when 
the  work  is  being  done,  but  afterwards  when  the  sludge  is 
disturbed  by  the  plough.  Then  it  frequently  happened  that  the 
area  under  sludge  at  one  time  was  so  great  that  it  was  impossible 
to  cope  with  the  nuisance. 

This  method  of  disposal  was  improved  upon,  and  the  risk  of 
nuisance  minimised  to  a  very  large  extent,  by  cutting  trenches 
3  ft.  wide  and  18  in.  deep,  and  pouring  the  sludge  into  these 
trenches,  covering  them  over  with  earth  as  soon  as  practicable ; 
but  even  this  method  contained  elements  of  nuisance  which  were 
most  difficult  to  contend  with  during  certain  seasons  of  the 
year,  especially  where  the  amount  of  sludge  to  be  got  rid  of 
occasioually  amounted  to  three  quarters  of  a  mile  of  trenches 
per  day. 

Many  experiments  were  tried  to  get  rid  of  the  objectionable 
smell  of  the  sludge,  some  of  which  may  be  enumerated,  viz. : 
soot ;  a  combination  of  lime  and  soot ;  spraying  paraffin  on  the 
surface ;  a  substance  advertised  by  the  name  of  "  Chlorous " ; 
a  solution  of  bleaching  powder  containing  hypochlorite  of 
calcium  ;  none  of  which  could  be  regarded  as  efficient,  and  all 
of  which  were  costly. 

The  most  efficient  experiment  m  the  direction  of  deodorising 
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the  sludge  by  artificial  means  was  the  application  of  a  solution  of 
bleaching  powder  containing  hypochlorite  of  calcium,  having 
35-36  per  cent,  of  available  chlorine  as  it  was  pumped  from  the 
tanks  into  the  sludge  main  in  the  proportion  of  35  lb.  by  weight 
of  powder  to  20,000  gallons  of  sludge.  This  experiment,  when 
tried  in  the  laboratory,  was  found  to  be  a  great  success,  converting 
the  nauseous  smelling  sludge  into  a  pleasing  smelling  substance, 
but  when  the  solution  was  added  to  the  sludge  at  the  outfall 
works,  where  it  was  all  mixed  up  before  it  was  drawn  through 
the  pumps  and  churned  up  in  the  pumping  main,  the  results 
were  not  so  good,  and  the  greatest  possible  diflference  between 
the  laboratory  experiment  and  the  actual  working  was  made 
manifest. 

Since  lime  treatment  was  abandoned  and  septic  treatment 
inaugurated  in  1901,  the  whole  of  the  land  between  Saltley  and 
Curdworth  in  the  valley  of  the  Tame  has  been  subjected  to 
irrigation  by  septic  sewage,  and  on  several  occasions  when  the 
amount  of  suspended  matter  in  the  septic  sewage  was  more  than 
usually  great,  the  Author  was  much  struck  by  the  absence  of 
objectionable  smell.  On  looking  at  the  land  grips,  which  in 
places  were  covered  with  a  thick  black  paste  depusited  only  the 
day  before,  or  it  may  have  been  on  the  day  of  observation,  he 
was  amazed  to  find  that  the  sludge  had  practically  no  smell  at 
all.  This  observation  led  to  further  observations  which  all 
tended  to  confirm  the  first,  that  septic  sludge,  or  sludge  which 
formed  the  residuum  of  the  septic  tank  process,  was  devoid  of 
fetid  odour,  and  indeed  that  it  required  a  very  acute  sense  of 
smell  to  detect  odour  at  all. 

The  outcome  of  this  observation  brought  about  the  emptying 
of  a  septic  tank  which  had  been  in  constant  use  for  three  or  four 
years,  with  the  view  of  ascertaining  whether  the  sludge  in  bulk 
would  have  the  same  inoffensive  characteristics.  The  experi- 
ence gained  was  perfectly  satisfactory,  the  residuum  in  bulk 
having  been  proved  to  be  as  inodorous  as  the  thin  layers  which 
were  first  observed.  This  experiment  was  repeated  from  time 
to  time  always  with  the  same  results,  and  in  January  1904, 
all  the  septic  tanks  were  emptied  and  the  residuum  pumped  on 
to  an  adjacent  field  about  eight  acres  in  area,  where  it  was 
allowed  to  accumulate,  until  in  its  liquid  state  it  measured  on 
the  average  18  in.  deep.  This  sludge  was  allowed  to  lie  for 
seven  months  without  being  touched,  and  during  that  time  it 
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continued  to  retain  without  variation  its  inodorous  character, 
whether  the  temperature  was  high  or  low.  Father  Time  rendered 
his  help,  and  the  depth  of  the  sludge  was  reduced  both  by  evapo- 
ration and  absorption  until  the  quantity  to  be  dug  into  the 
ground  did  not  exceed  from  6  in.  to  9  in.  in  depth.  This  was  then 
ploughed  into  the  ground  by  steam  plough,  allowed  to  lie  for  a 
month  or  two  until  the  season  for  sowing  rye  came  round,  when 
that  cereal  was  sown.  The  crop  raised,  however,  was  not 
satisfactory,  but  this  was  not  unlocked  for,  as  the  residuum 
of  the  septic  tank  process  contained  such  a  large  amount  of 
metallic  salts  that  when  it  was  used  by  itself  for  the  purpose  of 
ascertaining  whether  common  garden  seeds  could  be  made  to 
germinate  in  it,  it  was  found  that  the  seed  (perilla)  would  not 
spring  into  life.  The  residuum  was  then  mixed  with  an  equal 
proportion  of  black  earth,  and  again  sown  with  similar  seeds, 
when  about  one  third  of  them  germinated,  but  did  not  mature. 
Not  until  the  proportion  of  residuum  was  reduced  to  one  fourth 
of  the  black  earth  did  the  perilla  show  signs  of  a  moderately 
healthy  life.  It  was  therefore  quite  clear  that  it  was  a  mistake 
to  run  so  much  sludge  on  the  surface  of  the  land  at  one  time, 
and  in  subsequent  working  not  more  than  half  the  amount  of 
sludge  has  been  put  on  the  surface  of  the  ground,  with  far  more 
satisfactory  results ;  besides,  the  shallower  depth  dries  much  more 
quickly,  and  the  steam  plough  is  better  able  to  cover  it  over 
with  good  soil.  In  the  first  trial  a  mistake  was  made  in  the 
seed  chosen,  viz.,  rye.  The  roots  of  that  cereal  penetrated  too 
far  into  the  ground,  going  in  fact  into  the  residuum  which  had 
been  purposely  ploughed  under  the  surface  ;  in  the  subsequent 
trials  Italian  rye  grass  was  sown,  with  satisfactory  results. 

An  analysis  of  this  residuum  was  made  by  our  chemist,  and 
is  as  follows  : — 

The  inorganic  matter  contains  : — 

Per  cent. 

Silioious  matter  (sand,  etc.) 20*00 

Oxide  of  copper 1*71 

Oxides  of  irou  Hnd  alnmininm        20*00 

Oxides  of  zinc,  manganese  and  nickel  . .     . .    (about)  5*00 

Lime  and  magnesia (about)  7 '  00 

Oxides  uf  phosphorus  and  alkalis         . .     . .    (about)  2  *  00 

Organic  matter  in  dry  sludge 44*67 

„       nitrogen    „        „       2*47 

While  these  observations  were  being  made  in  the  early  part 
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of  1904,  certain  experiments  were  being  made  on  tank  treatment 
As  the  Author  already  stated,  between  April  1903  and  April  1904, 
the  roughing  tanks  were  being  cleaned  out  much  more  frequeatlj, 
and  the  result  was  to  denude  the  septic  tanks  of  a  considemble 
portion  of  the  liquid  organic  sludge  which  formerly  went  to  feed 
them.  It  was  established  that  although  the  efficiency  of  the 
roughing  tanks  for  sedimentation  had  been  increased  44  percent, 
the  septic  tanks  gave  Unmistakable  evidence  of  becoming  less 
active.  Instructions  were  then  given  that  a  considerable  portion 
of  this  lighter  sludge  should  be  pumped  from  the  roughing  tanb 
into  the  septic  tank  inlet  channels  and  made  to  mix  with  the 
sewage  passing  from  the  roughing  tanks  to  the  septic  tanks. 
This  liquid  sludge  was  greatly  increased  until  a  volume  equal  to 
30  per  cent,  of  the  total  sludge  deposited  was  passed  into  the 
septic  tanks  daily.  The  result  was  almost  an  immediate  restora- 
tion of  active  fermentation  in  the  septic  tanks. 

When  the  importance  of  this  discovery  was  realised,  it 
became  necessary  to  reconsider  the  position  of  the  septic  tanks  in 
relation  to  purification  of  sewage,  and  the  first  question  that 
occurred  was  how  much  sludge  does  the  septic  tank  get  rid  of. 
This  the  Author  answered  in  1902  in  giving  evidence  before  the 
Eoyal  Commission  on  Sewage  Disposal,  as  10  per  cent ;  a  similar 
answer  was  given  to  the  same  Commission  in  1905.  Since  then 
(while  the  most  active  fermentation  has  been  maintained) 
observations  go  to  show  that  little  more  than  10  per  cent,  of  Ae 
total  solids  entering  the  septic  tanks  is  converted  into  gas. 

This  figure  shows  a  considerable  discrepancy  with  those  given 
by  Dr.  Kinnicutt,  of  Massachusetts,  U.S.A.,  in  a  recent  paper, 
where  he  pointed  out  that  Exeter,  Leeds,  Manchester,  and 
Worcester  (Mass.)  agreed  in  stating  that  about  25  per  cent,  of 
the  organic  sludge  was  gasified  by  bacterial  action  in  a  septic 
tank. 

The  quotation  is  from  memory,  and  is  of  course  subject  to 
correction,  but  the  disparity  between  Birmingham  and  the  other 
places  is  so  great  that  it  calls  for  some  observation,  and  it  should 
be  ascertained  whether  all  the  estimations  were  carried  on  for  a 
long  or  short  time,  and  whether  or  not  they  were  confined  to 
comparatively  small  volumes  of  sewage.  In  Birmingham,  the 
estimation  of  10  per  cent,  is  the  result  of  nearly  five  years* 
observation  of  an  installation  dealing  with  25,000,000  gallons  of 
sewage  per  day. 
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Having  arrived  at  the  conclusion,  notwithstanding  the 
experience  of  others  with  other  sewages,  that  the  Birmingham 
aludge  could  not  be  gasified  in  a  septic  tank  to  a  much  greater 
extent  than  10  per  cent,  of  its  bulk,  and  having  discovered  that 
the  sludge  or  residuum  formed  in  the  bottom  of  the  septic  tanks 
is  without  objectionable  smell,  the  Author  came  to  the  conclusion 
that  the  real  solution  of  the  sludge  difficulty  was  probably  to  be 
found  in  utilising  the  septic  tanks  as  manufactories  of  septic 
sludge,  if  that  phrase  may  be  used  to  denote  the  residuum  of  the 
fermentation  process,  more  particularly  as  the  only  sacrifice 
involved  in  the  change  was  the  more  frequent  emptying  of  the 
tanks.  Instead  of  cleaning  once  every  two  years  as  formerly, 
last  year  they  were  emptied  on  an  average  once  in  seven  weeks. 

No  sooner  had  this  resolution  been  taken  than  instructions 
were  given  to  carry  it  into  effect. 

First. — By  connecting  all  the  suction  pipes  in  the  septic 
tanks — they  formerly  terminated  at  a  temporary  pumping  station 
in  the  middle  of  the  tank  area — to  the  engine  and  pump-house. 

Secondly, — By  converting  as  much  of  the  precipitation  or 
roughing  tanks  into  septic  tanks  as  could  be  spared,  bearing  in 
mind  the  necessity  for  retaining  detritus  tanks. 

The  first  work  calls  for  no  comment. 

To  determine  what  proportion  of  the  roughing  tank  should 
be  retained  to  act  as  a  detritus  chamber,  was  not  without 
difficulty.  As,  however,  there  were  several  division  walls. in  the 
existing  tank,  it  was  possible  to  act  cautiously  by  contracting 
the  size  of  the  existing  chamber  from  time  to  time.  Ultimately 
it  was  determined  that  the  most  suitable  capacity  of  the  detritus 
chamber  should  be  20,000  cubic  feet  per  tank,  representing 
4000  cubic  feet  per  million  gallons  treated. 

The  desiderated  system,  although  incomplete,  has  now  been 
in  operation  for  more  than  a  year,  and  the  following  brief 
description  of  the  working  will  help  to  elucidate  the  method 
adopted. 

The  sewage  enters  the  roughing  tanks  through  the  detritus 
chambers,  where  it  travels  at  the  rate  of  1  •  2  ft.  per  minute, 
leaving  behind  in  the  detritus  chamber  the  larger  proportion  of 
its  organic  matter,  i.e.,  fine  sand,  gravel,  particles  of  coal,  cinders, 
wood,  leather,  animal  hairs,  etc.,  and  in  the  septic  tank,  which  is 
reached  by  passing  over  a  submerged  weir,  and  under  a  scum 
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board  the  finer  particles  of  suspended  matter  that  escape  the 
detritus  chamber,  and  which  include  a  larger  proportion  of  organic 
matter  such  as  animal  fat,  paper,  fragments  of  food,  v^etabks, 
and  much  faecal  matter,  are  deposited. 

Only  a  floating  scum  board  separates  what  looks  like  a  placid 
liquid  charged  with  fine  sand,  and  a  water  resembling  black  ink, 
fermenting  so  actively  that  it  may  be  heard  as  well  as  seen,  a 
condition  which  was  attained  only  after  the  greatest  difficnltj 
owing  to  the  paucity  of  micro-organisms  in  the  sewage. 

The  large  septic  tank  maintains  its  activity,  notwithstanding 
the  fact  that  a  scum  is  positively  discouraged ;  the  object  of 
this  is  to  allow  the  suspended  matter  which  is  inflated  by  the 
gases  rising  from  the  tank  liquor,  to  pass  freely  to  the  septic 
tanks  proper. 

Th*e  detritus  tank  is  emptied  once  a  week.  The  supernatant 
water  is  pumped  off  and  the  slimy  part  of  the  sludge  is  pumped 
into  the  channels  which  feed  the  twenty  septic  tanks  with  sewage, 
thus  mixing  sludge  and  sewage  together.  That  part  of  the 
sludge  which  is  too  highly  charged  with  sand  and  grit  is  sent 
direct  to  the  sludge  trenches,  and  the  still  more  solid  stuff  is 
lifted  out  by  steam  grab  and  buried  at  once. 

Tanks  1, 2,  and  3  are  treated  in  precisely  the  same  way,  only 
the  detritus  tanks  being  much  larger  there  is  more  work  to  be 
done. 

The  following  table  shows  the  probable  effects  of  altering 
tanks  Nos.  1,  2,  and  3  to  correspond  with  Nos.  4  and  5,  and  the 
leading  feature  to  be  observed  is  that  there  would  be  an 
economic  saving  on  every  process,  and  an  aggregate  saving  of 
482/.  per  annum,  less  cost  of  constructive  work  necessaiy  to 
effect  the  change  : — 


Table  Based  on  Facts  obtained  in  Wobkino  Tanks 
FOB  THE  Yeab  Endbd  Mat  1906. 

Cube  yards.  £     t.     d. 

19,277     =     Quantity  of  sludge  (90  per  cent  water) 
pumped  to  treuches  from  each  of  tanks 
Nob.  1 ,  2,  and  3  per  annum. 
7 ,  284     =     Ditto,  ditto  from  each  of  tanks  Nos.  4  and  5 
per  annum. 

11,998  D  i fference  x  3 = quantity  pumped  to  trenohee 
that  could  have  been  obviated =85,979 
cube.yards  at  2-85(2 427    5    0 
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86,202  =  Quantity  of  sludge  (90  per  oent.  water) 
pumped  into  septio  tanks  from  each  of 
tanks  Nos.  1,  2,  and  3  per  annum. 

15,016  =  Ditto,  ditto  firom  each  of  tanks  4  and  5  per 
annum. 

21,186            Difference  x  3  =  quantity  pumped   to  the 
^~^^               septic  tanks  that  oould  have  been  obviated 
=  63,558  cube  yards  at  say  ^d,  'per  cube 
yard      130    0    0 

In  the  same  way  it  is  calculated  that  it 
would  be  unnecessary  to  pump  29,573^2 
gallons  of  supernatant  water  per  annum 
if  detritus  chambers  of  tanks  1,  2,  and  3 
corresponded  in  size  with  tanks  4  and  5. 
29,573,232  gallouH  at  say  j^.  per  1000 
gallons 60    0    0 

617    5    0 

From  this  must  be  deducted  the  extra 
amount  of  sludge  to  be  removed  from  the 
septic  tanks  =  90  per  cent,  of  35,979  cube 
yards  =  82,381  cube  yards  at  Id.  per  cube 
yard      134  18    0 

Probable  saving  of  working  costs  if  tanks 
1,  2,  and  8  coincided  in  size  with  tanks 
4and5 482    7    0 


In  1900,  the  last  year  when  lime  was  used,  the  cost  of  sludge 
disposal  was  7 '2  pence  per  cubic  yard.  For  the  year  1904 after 
the  new  plant  was  introduced,  the  actual  cost  was  2  *  968  pence 
per  cubic  yard,  and  since  it  has  become  practicable  to  use  the 
inodorous  sludge  for  the  purpose  of  filling  up  depressions  in  the 
various  fields  to  which  it  is  applied  (thus  obviating  the  cutting 
of  trenches,  etc.),  the  cost  has  been  lowered  to  1  •  85  penny  per 
cubic  yard.  All  the  figures  are  comparative,  and  the  lowest 
will  not  be  reached  until  tanks  Nos.  1,  2,  and  3  are  made  to 
approximate  to  their  fellows. 

DISCUSSION. 

lieut.-Colonel  A.  S.  Jones,  V.C.  :  I  have  pleasure  in  pro- 
posing a  vote  of  thanks  to  the  Authors.  Mr.  Watson  appears  to 
agree  with  Mr.  Dibdin  that  the  sludge  is  the  crucial  difficulty. 
Mr.  Watson  apparently  empties  his  septic  tanks  once  a  week, 
«o  there  is  very  little  septic  action.    He  puts  the  sludge  straight 
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into  the  laud  while  it  is  comparatively  fresh  ;  if  there  was  fall 
septic  action,  it  would  be  a  nuisance.     Mr.  Dibdin  disposes  Us 
slates  in  horizontal  layers,  while  the  slabs  in  Dr.  Travis's  hydro- 
lytic  chamber  stand  nearly  vertical  to  facilitate  the  descent  and 
removal  of  the  solid  material   arrested  thereon,  more  or  les 
worked  over  and  changed  by  bacteria.     Ample  provision  was 
made  by  Dr.  Travis  for  removal  from  the  hydroly  tic  tanks  and 
chambers  of  any  arrested  solids  for  early  burial  in  the  earth, 
which  is  also  the  best  point  in  Mr.  Watson's  practice,  while 
Mr.  Dibdin  still  pins  his  faith  to  aerobic  bacteria,  and  makes 
light  of  the  cleaning  of  his  slates,  with  much  resort  to  the  old 
humus  or  garden-mould  theories  of  the  inoffensive  nature  of  the 
residue,  for  which  he  tardily  provides  occasional  flushing  out 
with   a   hose  pipe.     It   is,   indeed,  to    be    hoped   that   Lord 
Iddesleigh's  Royal  Commission,  which  has  had  eight  typical 
sewage  farms  under  observation  for  three  years,  will  ere  long 
pronounce  an  important  opinion  which  will  sum  up  the  facts  on 
which  so  many  professional  papers   have  been  put  forth,  and 
place  the  issue  in  an  intelligible  shape  before  sanitary  authorities. 
I  fear  that  the  financial  aspect  of  the  question  was  beyond  the 
reference  to  the  Commission,  but  the  important  thing  to  us  is 
that  we  should  know  the  cheapest  and  best  means  of  getting  rid  of 
sludge.     The  Eoyal  Commission  does  not  appear  to  have  gone 
into  the  cost  of  each  case,  but  1  do  think  when  the  matter  is 
fairly  treated  that  the  cost  will  be  found  to  be  less  with  land 
where  it  is  to  be  had  at  a  reasonable  price  than  any  artifidal 
treatment.     I  believe  that  the  authorities  of  large  towns,  like 
Nottingham  and  Reading,  and  the  War  Department,  would  have 
no  objection  to  publishing  the  financial  accounts  of  their  farms; 
it  is  not  for  me  to  push  those  authorities  in  any  way.     K  the 
Royal  Commission  can  be  brought  to  look  at  the  financial  side 
of  the  question,  it  will  be  a  great  advantage. 

Mr.  H.  P.  Raikes  :  I  gather  that  Mr.  Watson  recommends 
the  use  of  tanks  which  are  constructed  with  the  bottom  in  the 
form  of  a  cone.  This  form  of  the  tanks  will,  no  doubt,  facilitate 
the  removal  of  sludge  by  gravitation,  but  will  also  have  the  effect 
of  considerably  increasing  the  percentage  of  moisture  in  the 
sludge.  We  have  been  told  by  Mr.  Watson  that  the  percentage 
of  solid  matter  that  is  resolved  in  the  Birmingham  septic  tanks 
has  been  found  not  to  exceed  10  per  cent.  That  is  a  very 
interesting  figure,  but  it  would  be  very  much  more  interestiog 
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if  we  knew  what  percentage  of  moisture  was  contained  in  the 
slndge  ;  for  example :  if  we  have  5  tons  of  absolutely  solid  matter 
in  100  tons  of  sludge,  we  say  it  contains  95  per  cent,  of  moisture, 
whereas  if  there  is  90  per  cent.'  of  moisture,  there  would  be 
6  tons  of  solid  matter  in  50  tons.  It  may  be  that  only  10  per 
cent,  of  the  suspended  solids  are  resolved  in  some  septic  tanks, 
but  there  is  usually  a  much  more  important  efiPect  in  reducing 
the  volume  of  sludge  due  to  the  smaller  percentage  of  moisture 
in  the  sludge  from  septic  tanks  as  compared  with  precipitation 
tanks. 

Mr.  C.  H.  Cooper  :  There  is  only  one  out  of  the  four  conclu- 
sions Mr.  Dibdin  has  arrived  at  that  one  feels  inclined  to  question 
and  that  is  No.  2,  in  which  he  says  that  chemical  treatment  and 
sludge  pressing  may  be  considered  matters  of  ancient  history.  As 
regards  chemical  treatment,  I  am  quite  willing,  except  in  certain 
cases,  to  agree  with  him,  but  as  regards  sludge  pressing  I  am  not. 
We  have  heard  from  Mr.  Watson  that  he  reduces  the  sludge  by 
septic  action  only  10  per  cent.,  a  very  different  figure  from  what 
I  have  heard  Mr.  Watson  mention  before,  and,  I  may  say,  an 
extremely  diflferent  figure  from  what  the  septic  people  spoke  of 
when  they  brought  this  wonderful  tank  before  the  public.  We 
were  then  told  the  tank  would  get  rid  of  all  the  sludge.  To-day 
we  have  heard  of  the  difiBculty  of  pressing  septic  sludge,  and  that 
it  is  practically  of  no  manurial  value  as  it  would  not  germinate 
the  seed  placed  in  it.  That  being  so,  does  it  not  come  to  this  : 
that  it  is  better  to  get  ordinary  sewage  sludge  pressed  into  cake, 
which  is  an  article  that  can  be  handled  comparatively  easily  ? 
For  instance :  the  cake  is  only  one-fifth  of  the  volume  of  the 
original  sludge.  As  to  the  method  adopted  at  Birmingham, 
Mr.  Watson  cannot  get  tank  sludge  containing  only  90  per  cent. 
of  water  to  travel  through  an  arrangement  of  the  sort  he  describes 
— it  will  not  flow  freely.  It  must  have  a  much  larger  percentage 
than  90  per  cent,  of  water.  The  method  Mr.  Watson  has  got  at 
Birmingham,  can  only  be  adopted  in  a  few  cases.  At  Wimble- 
don I  could  not  think  of  running  sludge  on  to  land,  so  that  in 
our  case,  we  are  compelled  to  press  sludge,  a  method  which  is 
not  a  matter  of  ancient  liistory.  As  regards  Mr.  Dibdin*s  method 
of  getting  rid  of  sludge  between  slates,  I  grant  him  it  is  a  very 
interesting  experiment,  as  is  the  hydrolytic  tank  at  Hampton. 
I  would  ask  how,  in  practice,  these  slates  are  to  be  cleaned. 
Supposing  you  had  an  acre  of  such  beds,  how  are  you  to  get  rid 
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of  the  sludge  ?    I  take  it  an  acre  would  be  a  limited  area  on  which 
to  get  rid  of  the  sludge  of  a  population  of  30,000.     Consida 
what  it  would  be  to  clean  out  an  acre  of  these  slates.    The  cost 
would  of  necessity  be  great,  and  the  cleaning  would  have  to  be 
done  from  time  to  time.     Although  it  has  not  been  mentioned 
in  either  of  the  papers,  I  might  mention  the  sprinklers  on  the 
Birmingham  farm.     They  have  got  something  like  2000  acie& 
With  an  area  of  that  kind  the  filters  should  not  be  resorted  to 
until  it  has  been  found  that  the  land  available  is  unable  to  deal 
with  all  the  sewage.     Filters  should  then  be  resorted  to  in  order 
to  treat  so  much  of  the  sewage  as  cannot  be  dealt  with  on  land. 
Mr.  A.  E.  Collins  :  About  eleven  months  since,  I  took  my 
Sewage  Treatment  Committee  to  see  the  Birmingham  woAs. 
We  had  been  visiting  a  large  number  of  works  in  various  parts  of 
the  country,  and  we  came  to  the  conclusion  that  Birmingham  was 
the  best  managed  from  the  point  of  view  of  efficiency  and 
economy.     When  we  considered  that  a  population  of  one  millioD 
was  having  its  sewage  treated  in  that  valley,  we  were  very  much 
struck  with  the  absence  of  anything  like  offensive  smell,  which  I 
believe  to  be  due  to  the  skill  and  care  of  Mr.  Watson  in  the  tieat- 
ment  of  the  sewage.   It  is  interesting  to  notice  that  Mr.  Dibdin  has 
come  to  the  same  conclusion  as  Dr.  Travis,  as  to  the  "effect" of 
passing  sewage  over  surfaces  and  in  intimate  contact  therewith. 
I  think  Dr.  Travis's  system  is  better  than  Mr.  Dibdin's  in  (MI6 
important  respect,  viz.  that  in  the  Travis  system  the  surface  is 
arranged  to  be  practically  self-cleansing.     That  may  be  taken  as 
an  answer  to  Mr.  Cooper.     From  what  I  have  seen  by  watching 
the  cells  at  Hampton,  the  slates  are  self-cleansing.     When  a 
certain   amount  of  solids   have  attached  themselves    to  ^ 
slates,  those  solids  fall  off  of  themselves  and  are  removed  by 
gravitation.     That    is    a    very    great  thing.     If  you    can  get 
sludge   out  by  gravitation,  you  have  arrived  at  the  cheapest 
method ;  at  least  I  do  not  see  how  you  are  to  do  it  cheaper. 
One  advance  that  has  been  made  by  Dr.  Travis  upon  what  I 
was   shown   at   Hampton,   consists  of  filling   the   cells  with 
self-cleansing  surfaces  so    that  practically  the   separation  of 
the  solids  in  solution  and  suspension  is  effected  in  one  tank. 
What  has  been  done  till  recently  at  H«unpton  has  necessitated 
two  tanks.     It  seems  to  me  this  will  effect  considerable  economy 
in   the  cost  of  works.     As  to    the   treatment    of   sewage  by 
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irrigation,  I  may  say  that  even  in  a  city  like  Norwich,  which 
is  the  centre "  of  an  agricultural  district,  local  authorities 
cannot  get  sufficient  land.  The  Norwich  Corporation  have  at 
present  500  acres  of  land,  of  which  350  acres  are  available  for 
irrigation.  They  desii'ed  to  increase  it  to  1000  acres,  but  when 
they  set  to  work  to  obtain  further  land,  so  much  opposition  was 
aroused  all  through  the  district,  that  it  was  impossible  to  carry 
the  scheme  through.  I  have  recently  recommended  the  adop- 
tion of  the  Travis  system,  and  application  is  about  to  be  made 
to  the  Local  Government  Board  for  the  necessary  authority. 

Mr.  E.  A.  MacBrair  :  We  have  two  sludge  presses  which 
answered  very  well  for  ten  years,  but  we  found  them  at  length 
inadequate  for  the  growing  work,  and  so  expensive  that  we 
abandoned  their  use,  and  now  run  the  sludge  by  pipes  into 
lagoons.  This  saves  over  1000/.  a  year.  If  there  are  gentlemen 
present  who  think  sludge  presses  are  not  obsolete,  we  shall  be 
very  pleased  to  sell  them  two.  We  deal  with  the  whole  of  the 
sewage  of  a  population  of  53,000,  and  dig  our  sludge  into 
lagoons  at  a  cost  of  l&OL  a  year.  We  have  16  acres  of  land  on 
which  to  place  it,  and  get  roimd  in  five  years.  Anyone  will  find 
that  if  he  can  run  his  sludge  into  lagoons,  he  will  save  money. 

Mr.  J.  Lemon  :  The  theory  that  the  bacterial  method  freed 
ns  from  the  difficulties  with  sludge  is  exploded  to  a  very  great 
extent  by  the  paper  of  Mr.  Dibdin.  I  can  quite  indorse 
what  he  says.  We  have  not  got  rid  of  the  difficulty  by  simply 
putting  the  sludge  into  tanks  and  then  afterwards  upon  filter- 
beds.  Those  tanks  will  require  emptying  at  certain  intervals, 
and  a  great  deal  more  often  than  we  were  led  to  believe.  We 
were  told  at  Exeter  they  would  last  five  years,  but  I  do  not 
think  we  entertain  that  view  now.  The  sewage  at  Exeter  was 
of  a  very  mild  description.  We  are  told  by  Mr.  Dibdin  that  we 
can  get  over  the  difficulty  by  using  slates  in  the  beds  and 
flushing  out  the  solid  matter  which  adheres  to  the  materiaL 
And  Mr.  Dibdin  certainly  gives  us  some  remarkable  results. 
He  says,  **  When  the  experimental  slate  bed  was  constructed  at 
Devizes,  it  was  calculated  that  the  actual  water  content  would 
be  82  per  cent,  of  the  total  cubic  content.  By  improvements 
in  the  arrangement  of  the  slate  filling,  this  is  now  increased  to 
about  87  per  cent.  After  fourteen  months*  work  at  about  two 
fillings  per  day  on  the  average,  the  water  content  was  measured 
and  found  to  have  decreased  to  50  per  cent."     I  want  you  to 
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particularly  notice  this.     Mr.  Dibdin  goes  on  to  say,  **  Some  of 
the   slates   were  then   removed  in  order   to   permit  sideways 
flushing  through  the  respective  layers  of  slate  by  means  of  t 
hose.     After  which  the  capacity  was  found  to  have  increased  to 
82  per  cent.,  exactly  equal  to  the  original  capacity  of  the  new 
bed  as  calculated  from  the  quantity  of  slate   used."    We  all 
know  that  the  water  capacity  of  an  ordinary  bed  is  33  per  cent, 
and  that  decreases  as  time  goes  on.     If  Mr.  Dibdin  can  maintain 
the  position  at  Devizes,  then  I  think  we  have  made  a  most 
decided  advance.     As  regards  the  material  for  filters,  we  have 
now  arrived  at  the  conclusion  that  the  material  has  very  little 
to  do  with  the  question,  and  that  limestone  or  slate  will  give 
equally  good  results  at  much  less  cost.     I  want  to  say  a  word 
as  tjO  the  use  of  clinker  for  filter-beds.     Unless  properly  graded, 
it  is  of  very  little  use.     I  have  seen  clinker  used  of  various 
sizes,  and  the  smaller  particles  found  their  way  into  the  inter- 
stices of  the  larger  material,  and  the  whole  thing  was  soon 
clogged   up.      The  filter  must   be  made  of  uniform  particles 
throughout,  so  that  the  aerobic  action  can  take  place.    That  is 
the  secret  of  the  whole  thing.     If  you   want  purification  of 
sewage,  you  must  promote  aerobic  action,  and  the  experiments 
of  Mr.  Dibdin  prove  that  most  conclusively. 

Mr.  Charles  Jones  :  I  have  pleasure  in  seconding  the  vote  of 
thanks  to  both  the  Authors  of  the  papers,  but  cannot  quite  allow 
Mr.  Dibdin's  paper  to  go  by  without  a  little  objection.  The  day 
has  not  quite  arrived  when  we  can  do  without  sludge  pressing. 
It  is  twenty  years  ago  since  our  friend  Mr.  Dibdin,  in  reply  to  a 
discussion  (at  the  Institution  of  Civil  Engineers),  in  which  I  took 
part,  said  that  the  expense  of  treating  the  sludge  would  be  some- 
thing enormous.  I  refuted  the  statement  then  and  there,  and 
can  only  say  that  from  that  time  to  the  present  I  have  not 
altered  my  system.  I  have  not  as  much  land  as  the  size  of  half 
this  room  over  and  above  my  actual  requirements  for  tanks,  etc 
What  am  I  to  do  ?  I  have  no  place  on  which  to  form  lagoons, 
and  I  do  not  want  them  because  they  would  not  be  in  existence 
a  fortnight  without  an  application  for  an  injunction.  I  am  obliged 
to  deal  with  the  sludge  on  the  spot,  and  I  think  experience 
justifies  me  in  saying  that,  surrounded  by  houses,  and  with  the 
sewage  of  a  population  of  40,000  or  50,000  to  treat,  we  do  our  woi* 
without  a  shadow  of  complaint.  I  bum  everything.  You  know 
I  have  great  faith  in  the  refining  furnace.     For  the  last  thirty 
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years  I  have  burned  the  sludge  in  the  destructor  along  with  the 
house  refuse,  and  I  am  burning  it  still.  It  goes  into  the  furnace 
cell  as  sludge  and  comes  out  as  clinker,  is  then  broken  up,  and 
afterwards  made  into  slabs  to  go  on  the  footpaths,  miles  and 
miles  of  which  have  been  paved  in  that  way.  I  also  have  clinker 
for  my  bacteria  beds,  so  that  I  use  everything — I  do  not  grade 
my  bacteria  beds,  and  I  do  not  believe  in  grading  them.  Any 
of  you  are  quite  welcome  to  come  and  see  what  we  are  doing  at 
Ealing.  Sludge  pressing  is  not  dead  at  Ealing,  and  will  not  die. 
The  question  of  treatment  must  be  subject  to  local  circumstances. 
My  experience  has  fully  impressed  upon  my  mind  the  absolute 
importance  of  precipitation  before  application  of  the  effluent  to 
any  form  of  filtration,  whether  constant  or  by  bacteria  beds. 
Combined  of  course  with  a  high  degree  of  oxidation,  produced 
either  by  natural  methods  or  artificial  means,  there  should  then 
be  no  difficulty  in  producing  a  first-class  result. 

Mr.  A.  M.  Fowler  :  I  have  dealt  with  mud  at  Brighouse  in 
filter  beds  in  the  same  way  as  you  would  deal  with  pure  water. 
We  all  know  in  a  waterworks  filter  the  precipitated  matter  in  the 
water  never  goes  far  from  the  surface — not  more  than  the  thick- 
ness of  a  shilling.  The  mud,  when  placed  on  these  filters,  com- 
mences to  dry,  and  can  soon  be  dug  out  quite  easily.  Fortun- 
ately, I  experimentiod  with  these  beds  before  we  ordered  the  sludge 
presses,  and  therefore  saved  the  cost  of  them.  The  manager  is 
delighted  with  them,  and  they  work  easily  and  comfortably.  It 
must  be  distinctly  understood  they  are  entirely  diflfei-ent  in  their 
superstructure  to  lagoons. 

Mr.  J.  Lemon  :  What  thickness  of  mud  do  you  get  on  the 
filter-beds? 

Mr.  A.  M.  Fowler  :  Six  or  eight  inches  to  a  foot,  according 
to  the  state  of  the  weather. 

Mr.  J.  S.  Pickering  :  The  conclusions  arrived  at  in  the  two 
papers  appear  to  be  somewhat  conflicting.  Mr.  Watson  advo- 
cates the  anaerobic  or  septic  treatment,  but  Mr.  Dibdin  says 
that  "  aerobic  methods,  unless  in  very  special  cases,  are  not  only 
unnecessary  but  undesirable."  I  think  Birmingham  is  one  of 
those  special  cases  where  the  septic  treatment  is  allowable,  and 
the  results  Mr.  Watson  has  obtained  at  Birmingham  are  a  proof 
of  this.  Those  who  knew  the  Birmingham  sewage  farm  before 
Mr.  Watson  took  over  the  charge  of  it  some  years  ago  can 
appreciate  the  enormous  improvement  which  has  taken  place 
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since  the  new  system  was  installed.  I  do  not  think,  however, 
that,  having  said  so  much,  we  can  necessarily  copy  what 
Birmingham  has  done.  I  believe  Mr.  Dibdin  is  working  on  the 
right  lines  in  stating  that  the  anaerobic  methods  are  undesiraUB 
as  a  rule,  and  that  Birmingham  is  one  of  the  exceptions.  I  have 
been  over  a  very  large  number  of  works  where  the  septic  treat- 
ment is  in  operation,  and  I  do  not  know  of  an  instance  where  die 
system  is  carried  out  without  considerable  nuisance.  The  aepdc 
system  is  essentially  a  process  of  putrefaction,  and  must  be  a  niu3- 
ance.  It  appears  to  me  when  Mr.  Watson  states  that  there  is  no 
ofiPensive  odour  from  the  sludge  of  his  septic  tanks  that  heavmds 
one  nuisance  by  creating  another.  If  he  overcomes  the  nuisance 
of  the  sludge,  he  gets  a  greater  nuisance  from  the  septic  tank 
effluent,  particularly  when  it  is  distributed  in  the  form  of  spray. 
Mr.  Dibdin  passes  over  a  most  important  detail  in  connection 
with  his  paper.  I  understand  the  system  of  cleaning  at  Trowbridge 
and  Devizes  is  by  means  of  a  hose-pipe.  It  seems  impracticable 
to  wash  out  acres  of  beds  in  this  manner,  and  it  is  for  engineers 
to  assist  Mr.  Dibdin  in  finding  out  a  better  method.  Mr.  Watson 
says  the  liquefactiou  in  his  tanks  is  only  10  per  cent.,  but  there 
is  no  doubt  that  in  many  cases  it  is  much  higher  than  that, 
particularly  when  the  sewage  is  of  a  domestic  character.  I 
cannot  quite  see  the  object  of  leaving  out  the  screens  and  settling 
tanks  in  dealing  with  the  sewage,  and  I  hope  Mr.  Dibdin  will 
give  us  his  reasons  for  doing  so. 

Mr.  S.  H.  Chambers  :  There  is  very  little  in  Mr.  Dibdin's 
paper  that  I  can  agree  with.  We  are  told  that  the  London  sludge 
is  dealt  with  aerobically  by  dilution  in  the  aerated  water  of  the 
estuary  of  the  River  Thames.  There  can  be  no  doubt  that  the 
sludge  deposited  forms  what  is  described  in  the  second  report  of 
the  Royal  Commission  on  sewage  disposal  with  reference  to  the 
pollution  of  the  River  Severn,  "Jan  aerobic  pool."  In  the  report 
it  states :  "  We  compare  the  action  taking  place  in  these  sludge 
accumulations  to  that  in  the  septic  tank.  The  mud  is  black, 
and  offensive  gases  are  evolved."  The  same  applies  to  any 
accumulation  of  sludge  whether  in  pools  or  beds,  and  that 
anaerobic  processes  are  as  essentially  founded  upon  simple 
natural  laws  as  are  aerobic  processes.  As  there  is  some  mis- 
understanding in  the  meaning  of  the  aerobic  action,  I  should 
like  to  have  from  the  Author  the  precise  definition  of  what  he 
means  by  aerobic  action.     In  the  first  account  Mr.  Dibdin  gave 
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of  the  suspended  matters  by  the  slate  beds,  he  stated  that "  no 
suspended  matters  escaped  from  them — 100  per  cent,  purifica- 
tion." Now  you  find  that  there  is  a  certain  quantity  of  semi- 
black  matter  which  escapes  from  them,  and  it,  he  says,  consists 
largely  of  "  bacteria,  paper,  fibres,  etc."  The  experience  at 
Hampton  has  clearly  shown  the  importance  of  the  etceteras. 
Our  primary  beds  have  been  cleaned,  and  the  sludge  consists 
veiy  largely  of  organic  nitrogen.  From  this  experience,  I 
cannot  regard  any  system  of  treating  crude  sewage  by  contact 
beds,  whether  slates  or  otherwise,  as  at  all  of  the  nature  of  a 
practical  operation. 

Mr.  E.  A.  MacBbajb  :  We  clean  our  beds  at  Lincoln  by  means 
of  a  revolving  screen  worked  by  a  portable  engine.  It  is  really 
an  adaptation  of  the  breaking  machinery  used  at  granite  quarries. 
The  sewage  effluent  is  brought  by  wooden  troughs  on  to  the  top 
of  the  revolving  screen,  into  which  the  medium  is  thrown.  We 
use  the  effluent  from  the  first  contact  bed  to  wash  the  medium 
of  the  second  contact  bed,  and  then,  to  wash  the  medium  of  the 
first  contact  bed,  we  use  the  tank  effluent,  which  has  been  settled 
for  a  period  of  twelve  hours.  A  hole  is  made  in  the  medium, 
and  the  plant  placed  on  the  floor  of  the  bed,  and  worked  across 
it,  the  medium  not  being  removed  from  the  bed.  When  a  bed 
is  finished,  it  is  found  best  in  several  ways  to  run  the  plant 
through  a  gap  in  the  wall  of  the  adjoining  bed,  and  so  on,  instead 
of  hauling  it  up,  and  beginning  de  novo  each  time.  The  cost  of 
doing  this  is  8d.  per  cubic  yard ;  adding  the  cost  of  supplying 
material  to  make  up  for  that  lost  in  the  process  brings  up  the 
total  to  Is,  per  cube  yard. 

Mr.  J.  P.  Wilkinson  :  We  at  Manchester  are  doing  some- 
thing in  the  way  of  washing  our  bacteria  beds,  and  we  find  the 
cost  is  Xs.  6rf.  per  yard,  including  the  renewal  of  material. 
I  have  spent  a  good  deal  of  time  and  trouble  in  trying  to  devise 
some  system  for  the  washing  of  the  material  in  situ.  We  have 
come  to  the  conclusion  that  the  best  thing  is  to  take  the  material 
out,  wash  it  at  a  central  station,  and  put  it  back.  One  thing  that 
weighed  with  us  very  materially  was  the  difficulty  of  getting 
away  the  wash  water,  and  dealing  not  only  with  the  fouled 
water,  but  the  enormous  amount  of  matter  in  suspension.  By 
our  present  method  we  run  our  wash  water  back  into  the  tanks, 
and  it  goes  through  the  ordinary  process  of  treatment  there. 
What  we  do  is  to  put  the  fouled  medium  from  the  contact  beds 
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into  what  is  vulgarly  called  a  jigging  screen,  which  throws  the 
larger  things  forward  and  puts  the  finer  stuff  through  tie  screens 
in  different  grades.     We  find  in  that  way  we  have  a  loss  of  30 
to  40  per  cent,  of  the  material.     We  find,  however,  that  10  to 
15  per  cent,  is  available  as  a  finer  medium  for  second  contact 
beds,  which,  of  course,  somewhat  reduces  the  cost  of  washing. 
Mr.  Dibdin  tells  us  that  chemical  treatment  and  sludge  pressing 
may  be  considered  matters  of  ancient  history.     I  am  afraid  that 
statement  is  rather  premature ;  at  any  rate,  it  is  subject  to  a 
considerable  amount  of  qualification.     It  may  be  true  in  some 
cases  that  chemical  treatment  and  sludge  pressing  are  maUen 
of  ancient  history.     I  could  mention  cases  in  which  chemical 
treatment  and  sludge  pressing  are  an  absolute  necessity.    In 
the  first  place  I  should  submit  very  respectfully  to  Mr.  Dibdin, 
as  a  chemist,  that   where  sewage  is  fouled  to   an   inordinate 
extent  by  chemical  refuse,  chemical  treatment  is  almost  a  dne 
gud  non.      Chemical  treatment  does  afi'ord  facilities  for  obtain- 
ing a  clear  tank  effluent  in  advance  of  any  other  method.    I 
should  like  to  emphasise  another  point — that  the  crux  of  sewage 
purification  apart  from  sludge    disposal  is   almost  entirely  a 
question  of  tank  eflHuent.     Tlie  better  your  tank  effluent  the 
better  will  be  the  ultimate  percentage  of  purification.     I  do  not 
care  what  methods  of  treatment  you  adopt.     Mr.  Collins  has 
pointed  out  that  the  same  thing  holds  good  of  land  treatment. 
Put  on  your  land  a  good  tank  effluent,  and  you  will  save  your 
land  and  get  a  good  effluent.     In  many  cases  a  single  filter-bed 
is  sufficient,  and  Sir  Henry  Eoscoe  has  proved  that  with  his  filters. 
One   other   point — it    may   sound   heretical  —  but    I   wonder 
whether  it  matters  from  the  point  of  view  of  cost  whether  you 
adopt  chemical  treatment  or  double  contact  beds  ?     Supposing, 
for  a  moment,  that  at  Manchester  we  are  likely  to  wash  out  our 
beds  every  five  years,  that  roughly  means  10  acres  of  beds  per 
annum.     If  you  take  10  acres  of  beds  per  annum,  and  assume 
each  acre  contains  5400  cubic  yards  at  1«.  6d.,  you  get  something 
like  400/.  per  annum  per  acre  for  washing  out  and  renewal  of 
the  beds.     If  you  multiply  that   by  10,  you  have  4000/.  per 
annum  on  the  total  acreage  of  the  Manchester  beds.     If  you  are 
going  to  spend  4000/.  per  annum  in  the  cleaning  of  beds,  it 
seems  that  there  is  not  very  much  to  choose  between  that  and 
the  spending   of  2000/.  or  4000/.  in  obtaining  a   really  good 
chemical  tank  effluent.     That  is  a  matter  which  I  submit  with 
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diffidence.  With  regard  to  sludge  pressing,  I  remember  going 
in  1887  to  see  Mr.  Jones'  works  at  Ealing.  I  was  much 
impressed,  and  am  very  much  interested  to  hear  it  is  going  on 
still.  Whether  he  can  always  rely  upon  doing  that  I  cannot 
tell.  We  in  Manchester  are  very  favourably  placed,  as  we  carry 
our  sludge  to  sea  and  have  done  with  it.  I  agree  with  Mr. 
Watson  that  for  the  removal  of  the  grosser  suspended  solids,  the 
inverted  pyramidal  form  of  tank  is  perhaps  the  best  possible 
method  of  dealing  with  the  sludge.  We  have  a  similar  method 
of  dealing  with  it  at  Manchester.  Our  screening  machinery  has 
cost  us  a  large  sum  of  money,  and  I  liave  never  thought  the 
results  quite  commensurate  with  the  expenditure.  I  think  that 
our  output  from  the  screening  chamber  is  50  tons  a  week. 
Now,  50  tons  a  week  does  not  seem  a  very  large  volume  to  take 
out  of  26  million  gallons  of  sewage  a  day.  And,  as  a  matter  of 
fact,  we  find  that  a  very  large  portion  of  the  suspended  matter  is 
taken  out,  not  in  the  screening  chamber,  but  in  the  detritus 
chambers,  whicli  ai*e  fairly  efficient.  They  are  somewhat  larger 
than  the  figure  Mr.  Watson  gives  of  4000  cubic  feet  per  million 
gallons  of  sewage.  I  think  our  detritus  chambers  are  10,500  cubic 
feet  for  a  flow  of  1,500,000  gallons.  One  little  matter  that  rather 
puzzles  me  is  that  Mr.  Dibdin  describes  the  slate  contact  bed  as 
being  the  aerobic  method.  I  am  in  doubt  where  the  dividing 
line  comes  in  between  the  anaerobic  and  the  aerobic  methods  of 
treatment.  The  method  of  superposing  surfaces  in  practically 
close  contact  or  within  a  very  small  distance  of  each  other  is  one 
with  which  I  thoroughly  agree,  and  I  agree  with  it  rather  from  a 
point  of  view  which  has  not  been  touched  in  the  paper,  and  that 
ifl  the  attraction  by  larger  bodies  of  smaller  bodies.  It  Mas 
brought  to  my  notice  many  years  ago  by  a  member  of  the 
Manchester  Corporation,  who  was  a  brewer,  and  who  used  to 
urge  very  strongly  that  our  precipitation  tanks  were  too  deep, 
and  that  we  ought  to  have  a  wider  area  and  much  less  depth, 
when  we  should  get  a  much  better  deposit  of  solids  than  with 
tanks  6  ft.  or  7  ft.  deep. 

Mr.  W.  J.  Dibdin  :  I  am  very  soiry  there  has  been  a  .little 
misapprehension  of  the  sense  in  which  1  used  the  words ''  ancient 
history."  I  did  not  mean  to  imply  that  in  every  and  all  cases 
chemical  treatment  and  sludge  pressing  are  perfectly  useless, 
but  that  it  would  be  perfectly  useless  for  me  to  say  anything 
about  it,  because  I  thought  there  was  nothing  new  to  be  said. 
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I  do  not  mean  to  suggest  that  in  no  case  can  they  be  of  any 
use. 

Mr.  G.  W.  Lacey  :  As  to  the  disposal  of  the  sludge  and  the 
preliminary  treament  of  the  sewage,  that  seems  to  be  a  great 
stumbling-block  at  the  present  time.     There  are  difficulties  with 
the  septic  tank  in  keeping  the  sludge  in  for  months  or  years, 
and  also  difficulties  with  the  smaller  sedimentation  tanks  and 
removal  of  the  sludge  at  more  frequent  intervals.     The  question 
one  would  like  to  solve  is,  which  is  the  better  system  of  the  two. 
It  is  a  question  which  exercises  many  of  our  minds.     If  pu 
remove  at  more  frequent  intervals,  you  will  only  get  more  water 
with  the  sludge.     Even  if  you  run  the  tanks  for  a  longer  period, 
you  have  to  set  against  that  the  nuisance  and  inconvenience  of 
having  to  deal  with  larger  quantities  of  sludge.     It  depends 
upon  circumstances  as  to  how  you  can  dispose  of  it.     The  nUet 
lack  of  manurial  value  of  the  residuum  from  the  septic  tank  has 
been  made  clear.     It  is  probable  that  if  tanks  were  emptied 
earlier  there  would  be  greater  manurial  value.     With  regard  to 
the  use  of  slate  beds,  it  is  quite  an  interesting  departure.    No 
doubt  all  methods  of  bacterial  treatment  require  a  longer  period 
than  fourteen  months  before  we  can  altogether  attach  credit  to 
them.     I  see  that,  in  the  fourteen  months  the  Devizes  bed  was 
in  use,  there  was  a  loss  of  capacity  of  37  per  cent.     It  does  seem 
to  me  that  on  a  large  scale  there  would  be  considerable  difficulty 
in  the  washing  out  of  these  slate  beds,  because  in  every  place 
you  cannot  get  the  force  of  water  to  effect  that  operation.    You 
want  a  considerable  pressure  to  wash  out  a  very  large  bed.    It 
seems  that  the  bed  constructed  of  slates  is  acting  very  largely  iu 
the  same  way  as  a  sedimentation  tank.     I  do  not  know  whether 
the  report  of  the  Royal  Commission  will  help  us  very  much  to 
a  decision.     I  hope  it  will.     They  have  certainly  given  a  long 
period  to  their  investigations,  and  we  can  hope  in  a  few  months 
to  have  it   published.     The  Royal   Commission  has   had  the 
Oswestry  works  imder  observation,  and  it  has  been  proved  very 
acciu'ately  that  the  life  of  the  bacteria  beds  as  worked  there, 
cannot  be  placed  at  longer  than  five  years.     That  is  the  efficient 
life.     They  can  be  driven  on  for  longer,  with  diminishing  results. 
The  vote  of  thanks  to  the  Authors  of  the  papers  having  been 
accorded, 

Mr.  J.  D.  Watson,  in  reply,  said :    I  have  listened  to  the 
various  speakers  with  very  great  pleasure,  and  I  think  it  has 
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been  shown  that  both  Mr.  Uibdin  and  myself  have  chosen  the 
right  subject  to  provoke  discussion.  You  will  all  observe  that 
neither  of  us  said  anything  about  the  ultimate  treatment  of 
sewage  on  bacteria  beds  whatever  their  form.  We  have  both 
dealt  with  the  question  of  sludge,  which  we  feel  is  the  most 
important  and  difficult  question  to  deal  with  at  the  present  time. 
The  ultimate  or  nitrifying  process  is  very  largely  a  question  of 
money.  In  the  case  of  sludge  it  is  a  question  of  obviating 
nuisance,  and  I  am  not  at  all  surprised  that  my  friend  Mr.  Cooper 
took  up  the  attitude  he  did.  He  seemed  perfectly  incredulous 
that  it  was  possible  to  deodorise  sludge,  especially  where  there 
was  a  very  large  bulk  of  it.  If  Mr.  Cooper  had  said  three  years 
ago  what  he  said  to-day,  I  should  have  agreed  with  every  word. 
No  one  was  more  surprised  than  I  was  to  find  that  it  was  possible 
to  reduce  sludge  to  an  inodorous  state.  Mr.  Pickering  raised  a 
very  proper  question  when  he  said  that  by  reducing  the  sludge 
to  an  inodorous  state  you  may  promote  a  more  septicised  sewage 
than  is  desirable,  and  you  may  be  defeating  one  of  your  objects 
and  rendering  the  oxidising  process  more  costly.  I  think  there 
is  a  very  great  deal  in  that  remark,  and  I  am  bound  to  say  I  have 
experienced  the  objection  of  sewage  being  over-septicised.  This 
can  be  avoided  to  a  very  large  extent,  however,  and  to  get  rid  of 
the  sludge  nuisance,  some  sacrifice  may  have  to  be  made.  Since 
our  large  tanks  have  been  in  operation  as  septic  tanks — and  the 
great  sewer,  which  has  a  capacity  of  over  six  million  gallons,  has 
been  reckoned  as  one  of  the  septic  tanks — the  normal  flow  may 
be  said  to  be  in  a  state  of  fermentation  for  eighteen  hours  before 
it  is  applied  to  the  bacteria  beds.  On  Sunday  when  the  flow  is 
less  the  rest  is  longer,  and  we  find  over-septicised  sewage  on  the 
Monday  morning.  That  is  a  subject  which  still  requires  close 
investigation.  We  have  nearly  3000  acres  of  land,  and  yet 
bacteria  beds  are  necessary.  When  you  realise  that  the 
Birmingham  works  are  dealing  with  a  population  of  900,000  and 
that  we  have  only  2800  acres  in  our  possession  altogether,  you 
will  see  it  is  absolutely  impossible  to  go  on  without  augmenting 
the  means  of  purification.  We  would  require  to  buy  nearly  two 
acres  of  land  every  week  if  we  were  to  keep  pace  widi  the  present 
increase  of  population,  and  that  is  practically  reducing  the  pro- 
posal to  stick  to  land  only,  to  an  absurdity.  I  began  by  saying 
that  I  was  dealing  with  a  sewage  of  which  I  gave  analysis.  I 
have  dealt   with   other  sewages  and  have  found  considerable 
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difference  between  one  and  another,  and  the  purification  results 
were  correspondingly  different  Mr.  Wilkinson  has  given  us 
some  most  interesting  facts  regarding  the  cost  of  freeing  sludge 
fn)m  contact  beds.  I  am  glad  to  know  the  cost  of  deaning 
the  material  at  Manchester.  I  was  also  interested  in  hearii^ 
that  he  expected  to  have  to  clean  it  every  five  years,  and  to  hear 
that  the  material  lost  30  or  40  per  cent,  of  its  original  bulk  in 
the  process  of  being  cleaned.  Those  cure  interesting  facts,  and 
ought  to  help  us  in  the  elucidation  of  this  complex  subject.  I 
cannot  quite  agree  with  him  that  where  you  have  large  quantities 
of  trade  waste  it  is  essential  to  use  chemicals — but  this  is  some- 
what foreign  to  the  subject  of  sludge  treatment.  We  do  not  use 
chemicals,  although  we  have  a  very  large  variety  of  trade  waste; 
and  with  a  sewage  having  an  average  annual  oxygen  absorption 
figure  of  30  parts  per  100,000  that  is  primd  fade  evidence  that 
you  can  do  without  chemicals.  For  many  years  we  used  lime, 
but  for  five  or  six  years  we  have  found  no  disadvantages,  but 
many  advantages,  in  not  using  any  lime.  One  of  the  advantages 
is  that  we  can  treat  our  sewage  naturally,  and  get  an  efSuent 
which  is  more  rapidly  nitrified  than  if  we  were  using  a  chemical 
which  must,  in  the  necessity  of  things,  precipitate  with  the  sludge 
the  very  organisms  provided  by  nature  to  complete  the  work  of 
purification. 

;Mr.  W.  J.  DiBDiN,  in  reply,  said  :  The  first  thing  I  have  to 
do  is  to  thank  you  very  heartily  for  the  kind,  appreciative,  and 
sympathetic  manner  in  which  you  have  treated  my  paper.  The 
general  trend  of  the  paper  has  met  your  approval,  and  in  that 
I  felt  tliat  my  efforts  had  not  been  thrown  away.  First  of  all,  I 
should  like  to  thank  Mr.  Pickering,  who  struck  a  very  mate- 
rial nail  very  squarely  on  the  head  when  he  made  the  remark 
that  it  is  for  engineers  to  assist  the  chemist  in  overcoming 
mechanical  difficulties.  There  is  the  essential  keynote  of  the 
whole  story.  I  naturally,  when  at  my  laboratory  bench  and 
microscope,  both  see  and  imagine  many  things,  and  many  of  those 
things  may  lead  to  good  conclusions  or  only  give  me  general 
ideas,  but  so  far  us  possible,  I  try  to  sift  the  good  from  the  bad 
and  then  try  to  put  those  principles  into  practice.  But  it  must 
be  obvious  to  everyone,  that  when  you  come  outside  the  labora- 
tory, you  have  got  to  deal  with  vast  quantities  of  water  and  soUd 
matter,  and  there  are  mechanical  difficulties  to  be  met.  I 
cannot  pretend   that  we   have   attained   perfection,  and   I  do 
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not  know  when  we  (ire  going  to  get  perfection  in  sewage  treat- 
ment.    The  remark  was  made  that  **  we  could  not  expect  we  were 
going  to  treat  sewage  for  ever  and  ever  for  nothing  at  all." 
Therefoi'e  whatever  scheme  we  adopt  we  must  be  prepared  to  meet 
with  difficulties  and  overcome  them.     Colonel  Jones  has  made  the 
remark  that  the  sooner  the  matter  is  disposed  of  in  the  earth  the 
better.     Perfectly  true,  and  the  sooner  we  can  get  it  in  that  con- 
dition the  better,  and  that  is  the  object  of  bacteria  beds.     I  laid  it 
down  in  the  first  instance  that  the  bacteria  bed  was  nothing  else 
but  artificial  land.     That  was  the  original  idea,  that  you  could  do 
on  one  acre  that  which  you  had  had  to  do  on  many  acres  of  land. 
I  laid  that  down  as  Nature's  method,  so  Colonel  Jones  is  quite  with 
me.     Mr.  Cooper  made  some  pithy  remarks  to  the  eflfect  that  I  was 
going  back  to  land  treatment.     There  he  made  a  mistal^e,  because 
the  bacteria  bed  is  land,  and  Nature's  method ;  and  instead  of 
"going  back"  I  am  standing  fast.     The  sludge  difficulty  I  have 
tried  to  meet  by  bringing  about  as  much  aerobic  action,  in  the 
destruction  of  the  nitrogenous  matter,  as  possible,  and  that  is  the 
object  of  the  slate  bed.    If  you  destroy  the  nitrogenous  matters  you 
will  destroy  the  offensive  matters,  and  leave  a  portion  of  the  car- 
bonaceous and  the  mineral  matters.     That  is  what  Mr.  Watson  is 
doing  to  some  extent  at  Birmingham,  and  thereby  minimising  the 
nuisance  from  sludge.     The  remarks  made  by  Mr.  Lemon  were 
extremely  gratifying,  and  showed  such  a  clear  appreciation  of  the 
views  I  desired  to  put  forward  that  I  felt  extremely  encouraged 
to  continue  on  the  lines  on  which  I  have  been  working,  and  his 
conclusion  that  whether  on  land,  in  tanks,  or  in  bacteria  beds, 
you  must  facilitate  aerobic  action,  sums  up  the  whole   thing. 
Mr.  Charles  Jones  still  burns  his  sludge.     But  to  apply  that  as  a 
general  principle  to  the  country  could  not  be  recommended.     I 
have  burnt  many  hundreds  of  tons  of  sludge.     We  tried  if  that 
would  be  the  most  effective  way  of  getting  rid  of  the  London 
sludge,  but  had  to  give  it  up  as  being  too  great  a  nuisance  and 
expense.     The  practice  of  burning  sludge  is  hardly  one  that  will 
become  general.     Mr.  Fowler  has  described  his  filters  at  Brig- 
house,  which  have  saved  him  the  expense  of  pressing.     That 
reminds  me  of  an  experience  at  Crossness.     We  there  laid  the 
sludge  out  on  artificial  beds  6  in.  deep,  where  it  dried  and  cracked 
in  the  same  way  as  at  Brighouse,  and  we  came  to  the  conclusion 
that  in  small  works  it  would  do  well  instead  of  pressing.     We 
had  several  presses  ;  one  5  ft.  in  diameter.     The  net  result  was 
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that  the  cost  per  ton  of  cake  came  to  4«.  6d,f  and  as  we  fonnd 
we  could  throw  it  away  in  the  estuary  of  the  Thames  at  id. 
pressing  was  abandoned.  The  whole  of  the  kludge  of  the  London 
sewage — over  40,000  tons  a  week — is  disposed  of  in  the  aerated 
water  of  the  Thames  estuary  without  the  slightest  fear  of 
nuisance.  When  the  vessel  is  ten  miles  out  below  the  Nore 
the  valves  are  opened,  and  1000  tons  of  sludge  are  turned  out 
over  a  course  of  10  miles.  The  effect  is  that  you  see  the  water 
darkened  a  bit  in  the  wake  of  the  vessel,  and  when  you  turn 
back  you  cannot  see  a  trace  of  it.  As  it  is  deposited  in  a  channel 
a  mile  wide,  80  ft.  deep,  and  churned  up  by  the  screws  of  the 
vessels,  the  possibility  of  the  sludge  settling  down  and  under- 
going an  anaerobic  condition  is  very  remote.  I  have  spent 
weeks  dredging  that  channel  and  taking  samples,  and  have  never 
found  a  trace  of  that  sludge.  My  successor.  Dr.  Clowes,  has 
also  done  the  same,  and  could  not  find  a  trace  of  it. 
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NOTES  ON  THE   CARRYING  OUT  OF    PUBLIC 
WORKS  DEPARTMENTALLY. 

By  a.  H.  CAMPBELL,  M.Inst.CE. 

A 

It  is  scarcely  necessary  to  state  that  by  this  title  is  meant  the*^    ^ 
execution  of  public  works /by  labour  employed  directly  by  the    3  'J 
local  authorit;^^  ^ 

This  question  is  one  much  to  the  fore  at  the  present  time, 
and  the  following  notes  are  put  forward  more  with  a  view  to 
promoting  discussion  upon  a  subject  which  has  not  heretofore 
found  a  separate  place  in  our  proceedings,  than  as  an  ezpoidtion 
of  the  virtues  or  the  vices  of  this  system. 

That  the  Annual  Meeting  of  Municipal  Engineers  is  a  proper 
place  for  some  official  pronouncement  on  this  matter  of  public 
policy  cannot  be  questioned.  The  vast  annual  expenditure  on 
local  public  works — for  the  design  and  construction  of  which  the 
Members  of  this  Association  are  in  the  main  responsible — and 
the  various  views  held  by  different  authorities  as  to  the  best 
method  of  carrying  out  such  works,  entitle  this  Association 
from  its  most  intimate  knowledge  of  the  subject,  to  be  a  fit 
vehicle  of  official  opinion  as  to  this  question  of  public  policy. 

Becent  decisions,  moreover,  of  the  Local  Gk)vemment  Board 
in  their  sanctions  to  loans,  seem  to  call  for  consideration. 
Without  referring  to  individual  cases — which  in  this  paper 
would  be  obviously  indelicate — the  Author  would  submit  m 
general  terms  those  objections  which  the  central  authority  have 
recently  raised  when  sanctioning,  or,  it  may  be,  withholding 
sanction,  to  loans.     These  are  as  follow,  viz. : — 

1.  That  excess  expenditure  incurred  beyond  that  for  which 
a  contractor  might  reasonably  have  completed  the  work,  is  a 
proper  surcharge  upon  the  authority  carrying  it  out. 

2.  That  no  payment  out  of  borrowed  moneys  should  be  made 
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to  any  salaried  officer  of  the  Council,  save,  under  certain  ocm- 
ditions,  the  clerk. 

3.  That  the  wages  of  any  permanent  staff  or  workmen  of  the 
authority  should  not  be  charged  against  the  loan,  although  sach 
workmen  and  staff  may  be  solely  engaged  upon  the  work  for 
which  the  loan  is  sanctioned. 

Strictly  interpreted  and  applied  to  local  life,  those  conditions 
of  sanction  seem  to  preclude  the  carrying  out  of  works  by  direct 
labour,  or  at  least  to  put  across  its  path  such  barriers  as  make 
its  progress  difficult 

Looking  at  those  objections  in  their  order,  the  first  mentioned 
— that  of  surcharge — imposes  upon  the  local  authority  a  risk 
which  they  ai*e  hardly  likely  to  accept,  either  in  their  indiyidoal 
or  their  corporal  capacity.  It  says  in  effect,  "  Do  your  works  by 
what  method  you  care,  but  understand  that  if  public  money  is 
lost  by  the  policy  of  direct  labour,  such  loss  will  be  surchaiged 
upon  the  authority." 

Surcharges  are  the  pin-pricks  of  public  life,  and  it  is  well  to 
avoid  them.  Whether  intended  or  not,  this  decision  operates  as 
an  almost  effectual  deterrent  to  the  policy  of  direct  labonr, 
especially  where  the  elements  of  risk  apply.  Now,  be  the  policy 
a  good  or  a  bad  policy,  direct  labour  has  in  many  cases  justified 
its  existence,  although,  doubtless,  there  are  cases  where  failure 
has  resulted. 

The  conditions,  therefore,  that  make  for  success,  and  via- 
versa,  should  be  examined,  and  these  the  Author  would 
state  as  follows : — 

1.  That  for  any  work  about  to  be  undertaken  by  direct 
labour  under  "  sanction,"  the  estimate  of  cost  should  be  tested 
by  the  estimate  of  another  expert, 

2.  That  in  the  actual  carrying  out  of  the  work,  the  same 
system  should  apply  as  between  the  engineer  and  his  resident 
agent,  as  would  apply  were  the  work  the  subject  of  a  contract; 
that  is  to  say,  the  rules  which  regulate  the  carrying  out  of  public 
works*  contracts  should  apply  to  the  policy  of  direct  labour, 
monthly  measurements  being  made  by  the  engineer  of  the  value 
of  works  executed,  and  that  he  certify  to  the  authority  as  if  in 
the  case  of  a  contractor. 

3.  That  in  the  execution  of  the  works,  the  engineer  or 
manager  be  granted  a  free  hand  as  regards  (a)  purchase  of 
materials  at  the  lowest  market  prices ;  (b)  as  regards  employ- 
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ment  and  discharge  of  labour ;  and  (c)  as  regards  the  administra- 
tion of  all  details. 

The  system  of  monthly  measurements  of  work  done,  will 
prove  an  effective  check  during  the  progress  of  work  as  to 
whether  the  authority,  as  direct  employer  of  labour,  is  holding 
its  own  in  the  matter  of  cost. 

If  profit  is  being  made,  all  is  well ;  if  loss,  then  the  sooner 
the  authority  knows  it  the  better;  the  submission  of  those 
monthly  statements  of  account  is  one  of  those  duties  not  always 
pleasant,  frequently  irritating,  sometimes  cheering,  but  whatever 
be  the  state  of  account  upon  any  work,  it  should  be  disclosed  to 
the  authority  at  the  earliest  possible,  and  if  upon  the  losing 
side,  then  such  checks  should  be  applied  as  will  prevent  further 
loss,  and  lead  to  the  possible  recovery  of  that  already  suffered. 

In  cases  known  to  the  Author,  had  this  strict  system  of  sur- 
veillance and  proper  monthly  certification  of  work  done  under 
direct  labour  been  applied,  much  ultimate  trouble  would  have 
been  averted. 

It  is  further  essential  at  the  outset  of  any  work  to  be  done 
by  direct  labour,  that  an  analysis  be  made  of  the  estimated  value 
of  materials  and  of  labour  for  each  separate  section  of  the  work, 
that  is  to  say,  for  each  distinct  trade,  and  the  monthly  valuation 
reduced  to  this  code  of  comparison.  Such  analysis  will  reveal 
upon  what  section  of  works  profit  or  loss  is  being  made,  and  at 
the  end  of  a  work  the  resultant  gain,  or  the  reverse,  over  the 
<5ompleted  work. 

All  this  involves  much  labour,  anxious  research,  and  per- 
sistent vigilance ;  the  aphorism,  "  No  pains,  no  gains,"  finding 
singularly  full  illustration  in  the  carrying  out  of  this  phase  of 
municipal  trading. 

A  further  factor  determining  the  success  of  this  policy,  is 
the  hearty  and  substantial  backing  of  the  public  authority.  The 
Author  would  not  say  "  unanimous  "  backing,  for,  in  the  com- 
position of  a  council,  imanimity  is  not  desirable ;  but,  certainly, 
the  policy  of  direct  labour  demands  for  its  success,  the  confidence 
and  enthusiasm  of  such  a  substantial  majority  as  will,  in  num- 
bers and  intelligence,  fairly  represent  the  sentiments  of  the 
authority,  and  that  still  stronger  sentiment  of  public  opinion 
behind  the  authority. 

"  A  house  divided  against  itself  cannot  stand,"  finds  its  truth 
in   the   pursuit  of  this  ^policy,  and   for  illustration  one   has 

2  B  2 
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only  to  recollect  the  chequered  career  of  the  Works  Departmeat 
of  the  London  County  Council  in  its  early  days.  Until  the 
party  supporting  this  policy  obtained  at  the  polls  such  ][ao- 
nounced  ascendancy,  the  Works  Department  scarcely  realised 
security  of  existence.  Since  the  composition  of  psirties  has 
changed,  and  apparently  so  for  a  long  lease  of  power,  the  Worb 
Department  has  prospered — ^that  is  to  say,  along  lines  which,  if 
not  liberal,  are  certainly  fair  to  the  Department,  and  which,  if 
copied  by  other  authorities,  might  produce  like  results. 
These  are  the  following: — 

1.  The  Works  Department  does  not  tender  in  public  com- 
petition with  contractors,  but  its  tender  is  based  upon  ih&t  of 
the  chief  engineer  or  superintending  architect  of  the  Council. 

2.  The  Department  is  allowed  fairly  free  scope  in  its 
arrangements  with  labour,  by  payments  for  work  done  on  the 
"  bonus  "  system.  This  acts  as  an  undoubted  spur  to  the  men 
in  the  diligence  of  their  daily  work  and  their  individual  ont-pnt 

3.  The  Department,  in  the  carrying  on  of  its  work  along 
those  lines,  is  the  expression  of  the  people's  wilL  So  long  as  it 
enjoys  that  support,  it  should  continue  to  prosper.  Change  the 
composition  of  the  Council,  then  may  come  the  imposing  upon 
the  Department  of  tests  that  irritate,  and  of  conditions  Uiat 
may  kill 

The  Works  Department  of  the  London  County  Council  has 
been  selected,  because  it  is  the  first  authority  in  the  country, 
for  the  magnitude  and  probably  continuity  of  its  constructive 
necessities.  They  are  undoubtedly  the  leading  exponents  of  the 
policy  of  direct  labour,  generously  applied,  and  with  results 
which,  in  the  quality  of  its  workmanship,  cannot  be  surpassed. 

Mention  might  be  made  of  other  municipal  authorities  up- 
holding this  policy,  but  beside  the  London  County  Council,  there 
is  but  one  other  in  this  country  known  to  the  Author  which 
maintains  a  specially  constituted  and  separately  formed  Works 
Department,  that  is  to  say,  distinct  from  that  of  the  engineer's 
department.  Suffice  it  here  to  say  that  its  separate  existence 
has  not  been  a  happy  one;  what  remains  is  suffering  from 
starvation  of  work  and  consequent  gradual  extinction,  because 
it  cannot  survive  the  ordeal  of  competition  by  public  tendering. 

One  other  city  of  size  did  attempt  a  separate  Works  Depart- 
ment, but  as  such  it  had  a  very  brief  existence,  and  is  now  re- 
merged  as  part  of  the  engineer's  department. 
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Local  authorities  should  remember  there  is  but  one  London, 
and  what  its  County  Council  can  do  by  the  magnitude  and  the 
multiplicity  of  its  works  constantly  "  on-the-go,"  other  Councils, 
necessarily  restricted  in  the  output  of  their  works,  cannot  copy. 

Objections  2  and  3  of  the  Local  Oovemment  Board,  viz.: 
*'  Any  payments  out  of  capital  accounts  to  any  salaried  officer," 
....  "or  as  wages  to  any  permanent  workman"  of  the 
authority,  seem  to  preclude  £dtogether  the  possibility  of  separate 
existence  of  a  Works  Department,  unless  such  salaries  and 
wages  are  to  be  paid  out  of  revenue  account. 

The  Author  is  aware  how  repugnant  objection  No.  2  is  to 
this  Association,  but  this  objection  now  extended  to  the  per- 
manent workmen  of  a  municipal  Works  Department  practically 
makes,  or  has  the  effect  of  making,  the  payment  of  wages  to  any 
permanently  appointed  works  manager  out  of  the  proceeds  of 
the  loan  Ulegal,  and  it  precludes  the  payment  of  wages  to 
workmen  who,  independent  of  any  particular  work,  would  be 
permanently  employed  by  the  local  authority,  such  as  foremen, 
or  leading  hands. 

This  last  named  application  to  the  wages  of  permanent 
workmen  is  a  new  decision  of  the  Board,  and  is  one  of  possibly 
far  reaching  importance  considered  in  its  relation  to  this  subject. 
If  it  does  not  expressly  veto  the  direct  employment  of  labour 
on  municipal  and  public  works,  it  will  tend  to  cripple  the  policy 
and  hinder  its  progress. 

Those  recent  decisions  may  be  taken  as  straws  indicative  of 
the  current  of  official  thought  on  this  matter,  and  invite  us  to 
examine,  wherein  lie  the  relative  merits,  or  demerits,  of  the 
whole  policy  of  direct  labour. 

As  to  the  origin  of  this  policy,  precise  record  is  difficult  to 
trace,  but  the  Author  recollects  the  controversy  in  London,  now 
some  twelve  years'  old,  when  suggestions  of  a  "  ring "  to  keep 
up  prices  inspired  the  County  Council  in  retaliation  to  adopt 
the  policy  of  direct  labour. 

As  a  way  of  meeting  and  combating,  possibly,  dishonest 
trading  combination,  undoubtedly  direct  labour  is  a  sure  defence. 
Prom  that  origin  has  spmng  the  County  Council's  Works 
Department  as  it  is  to-day ;  and  as  the  living  embodiment  of  the 
well-settled  policy  of  the  County  Council,  it  has  achieved  a  great 
measure  of  success,  favoured  by  the  conditions  which  regulate 
and  foster  its  existence.     The  lead  of  the  County  Council  has 
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been  followed  by  many  authorities  in  the  country,  so  that  now 
this  system  is  practised  in  greater  or  less  d^ree  in  the  pro- 
vinces and  in  the  metropolitan  borough  councils. 

That  it  has  merits  is  unquestioned,  and  probably  unquestiou- 
able ;  that  it  has  risks  is  just  as  true  as  that  contractors  do 
sometimes  fail  and  become  bankrupt.  Of  course  the  dis- 
couraging element  of  ''risks"  may  be  toned  down,  if  all  works 
of  a  risky  nature  are  let  out  to  contractors,  reserving  for  direct 
labour  only  those  works  unattended  by  any  "  risk."  The  "  whole 
hogger  " — if  one  might  coin  a  term  from  another  topic  to  describe 
the  out-and-out  enthusiasts  of  direct  labour — sticks  up  for  his 
idea  on  the  sole  ground  that  it  is  either  a  right  policy  or  it  is 
not,  and  by  its  own  inherent  virtue  or  iruquity  it  should  stand 
or  fall. 

With  this  sweeping  dictum  the  Author  does  not  agree.  If 
it  is  to  continue  a  part  of  the  policy  of  municipalities  of  this 
country,  its  field  of  operation  should  be  selected  in  favour  of 
those  works  which  do  not  involve  the  provision  and  purchase  of 
such  plant  as  it  is  probable  the  same  district  will  not  require 
again,  but  to  such  works  as  can  readily  be  carried  out  without 
great  establishment  charges.  Further,  the  building  up  of  a 
great  contractor's  business,  minus  a  contractor's  scope,  and  with- 
out the  guarantee  of  continued  use  of  the  plant,  is  likely  to  be 
a  burden  and  charge  which  will  rob  direct  labour  of  any  proBts 
that  may  accrue  to  it  from  the  simpler  works  it  can  profit- 
ably carry  out.  It  will  thus  recoil  upon  the  too  enthusiastic 
supporters  of  this  policy,  if  pushed  to  its  illogical  conclusion. 

In  most  towns  municipal  work  is  necessarily  limited,  and 
subject  to  the  fluctuations  of  periods  of  activity  and  the  re- 
verse. There  cannot  always  continue  the  constancy  of  con- 
structional works :  the  ratepayers  must  have  time  to  digest 
the  debts  of  municipal  activity;  so  that,  again,  a  department 
specially  dependent  upon  new  constructive  works,  and  limited 
to  [one  town  or  district,  suffers  by  those  recurring  periods  of 
depression  in  public  expenditure. 

The  ideas  animating  this  policy,  viz.  (1)  the  saving  of 
money,  (2)  the  insuring  of  satisfactory  workmanship,  and  (3) 
the  work  being  done  under  fairer  conditions  of  labour,  deserve 
consideration  here. 

The  Author,  from  very  considerable  experience  in  the  carr}'- 
ing  out  of  works  by  direct  labour,  cannot  claim  that  the  first 
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has  been  realised  to  any  encouraging  extent;  he  admits  the 
second,  and  the  third  idea  is  possible  to  both  systems.  It  is 
a  matter  of  simple  arrangement,  either  under  the  policy  of 
direct  labour  or  contract,  that  is  to  say,  that  any  special  con- 
ditions of  labour  desired  by  a  local  authority  can  be  obtained  by 
stating  them  as  articles  in  the  contract. 

Incidentally,  other  advantages  claimed  for  this  policy  are 
the  saving  of  those  "  bills-of-extras "  that  are  the  bugbear  of 
many  contracts,  and  the  nightmare  of  engineers;  likewise  it 
offers  facilities  in  the  carrying  out  of  any  work,  for  modifications 
to  be  introduced  without  the  inevitable  sequence  of  adjustment 
of  accounts  arising  out  of  such  modifications.  Inasmuch,  how- 
ever, as  any  proper  system  of  contract  or  direct  labour  requires 
the  strict  keeping  of  account,  and  final  adjustment,  those  in* 
cidental  advantages  are  more  fanciful  than  real,  and  they  are 
not  sufficient  to  decide  this  question. 

One  argument  in  the  mouths  of  supporters  of  the  contract 
system  is,  that  they  know  when  the  work  is  started  what  it  is 
going  to  cost.  If  a  loss  occurs,  it  is  the  contractor's  loss,  and 
the  ratepayer  is  safe.  This  argument  is  a  plausible  one,  and, 
with  Councils,  it  necessarily  goes  far  in  the  favour  of  the  con- 
tract system.  It  forecasts  the  issue  of  any  public  works,  by  so 
carefully  and  cautiously  counting  the  cost  before  incurring 
expenditure. 

It  is  only  right  that  it  should  be  so,  and  to  this  very  per- 
tinent objection,  direct  labour  must  answer.  Such  answer  can 
only  be  the  facts  of  experience.  Has,  or  has  not,  the  past 
experience  of  direct  labour  justified  the  measure  of  risk  involved 
in  the  policy  of  direct  labour  ? 

This  question,  again,  must  be  answered  by  each  authority 
according  to  the  light  of  its  own  individual  experience,  and, 
where  this  is  not  available,  by  the  light  which  others  may  shed. 

It  may,  however,  be  premised  that  contractors,  capable  and 
resourceful  as  they  are,  do  not  dispense  philanthropy  as  a  part 
of  their  going  concern ;  they  are  like  the  dyer,  who  advertises 
his  calling  by  proclaiming  that  "  he  dyes  to  live,  and  he  lives  to 
dye."  So  the  contractor  lives  to  profit.  Whilst  the  balance  of 
his  business  is,  as  a  rule,  fairly  profitable,  there  are  the  occa- 
sional risks,  at  times  so  great  that  he  comes  to  bankruptcy.  In 
deciding,  therefore,  upon  the  question  of  "risk,"  one  has  to 
regard  the  nature  of  work,  the  degree  of  risk  attending  its  exe- 
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ciition,  and  whether  past  profits,  if  any,  justify  the  contingeiicy 
of  loss,  as  the  final  result  of  any  particular  work« 

This  loss  will  have  to  be  made  up  somehow,  and  if  there  is 
no  reserve  fund  to  draw  from,  and  the  capital  sanction  has  been 
expended,  whence  is  it  to  come,  if  the  Local  Grovemment  Boaid 
are  to  enforce  their  latest  decisions  with  respect  to  the  ''sur- 
charge of  excess  expenditure  "  ? 

It  appears,  therefore,  that  where  works  departments  are 
already  established,  any  profit^  that  is  made  on  individual  works 
should  go  to  the  formation  of  a  reserve  fund,  to  balance  possible 
losses  on  other  works,  and  until  such  a  fund  is  well  established, 
it  would  appear  imprudent  to  undertake  further  works  by  direct 
labour,  where  there  is  the  probability  of  risk. 

The  nature  of  works  suited  to  direct  labour  is  worthy  of 
study.  The  works  of  any  local  authority  are  made  up  of  two 
heads : 

A.  Maintenance. 

B.  Constructive. 
Under  the  former  are  included : 

(a)  Highways'  repairs  as  distinct  from  renewals. 

(b)  Sewers'  maintenance. 

(c)  Corporate  estate  property  repairs. 

As  these  maintenance  works  are  generally  executed  by  the 
permanent  staff  of  the  local  authority,  and  could  not  well  be 
competed  for;  they  are,  without  doubt,  proper  subjects  for 
execution  by  the  Council's  own  working  stafif  of  the  engineer  s 
department. 

They  do  not  involve  the  provision  of  much  plant. 

It  is  under  the  latter  head — namely,  that  of  "  constructive 
works  " — where  the  controversy  begins,  and  therefore,  consider- 
able diversity  of  practice. 

As  applied  to  the  works  of  a  municipality,  these  comprehend 
in  their  nature,  the  following : — 

(a)  Buildings. 

(b)  Sewers  and  disposal  works. 

(c)  New  roads. 

(d)  Tramways. 

(e)  General  street  works,  cabling,  street  widenings  and 

improvements,  pavings,  and  private  streets  forma- 
tion, 
(a)  Dealing  with  this  description  of  works,  the  first  named, 
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i.e.,  new  buildings,  do  demand  the  purchase  of  considerable  plant, 
and  previous  technical  skill,  and  unless  a  reasonable  chance  of 
work  can  be  guaranteed  for  the  maintenance  of  such  plant, 
this  must  be  looked  upon  as  speculative  and  risky  in  its  nature. 

(b)  Sewers  and  Disposal  Works. — ^Whether  this  is  a  work  of 
risk  or  not,  is  very  much  a  matter  of  degree.  For  ordinary 
branch  sewers  of  shallow  depth  and  small  size,  there  is  not  much 
risk  attending  the  work,  and  as  it  does  not  involve  the  purchase 
of  much  plant,  it  is  a  work,  from  a  financial  point  of  view,  that 
may  safely  be  undertaken  by  any  local  authority  so  disposed. 
It  is  in  the  construction  of  large  arterial  sewers  at  great  depth, 
and  probable  treacherous  strata,  that  risks  abound.  This  work 
further  requires  the  purchase  of  special  plant,  and  as  such, 
unless  other  considerations  prevail  in  favour  of  direct  labour,  it 
is  not  the  kind  of  work  conducive  of  profitable  return  to  any 
works  department. 

(c),  (d)  and  (e)  A'^ew  Roads,  Tramways^  Street  Works  in  general. 
— These  works  are  all  superficial,  and  do  not  involve  the 
purchase  of  plant,  nor  are  they  attended  by  risk,  and  are  there- 
fore suited,  from  a  constructional  and  financial  view,  to  be 
carried  out  by  direct  labour. 

The  Author  is  much  indebted  to  Mr.  Norman  Scorgie, 
MJnst.CE.,  Borough  Engineer  of  Hackney,  for  a  copy  of  replies 
to  a  series  of  questions  addressed  by  him  having  reference  to 
the  establishment  of  a  works  department. 

As  regards  the  Constitution  and  Management  of  Works  De- 
partments, the  Author  finds  that  in  twenty  out  of  the  twenty- 
one  cases  where  works  departments  exist,  the  engineer  is  the 
chief  official  responsible  for  the  administration  of  the  de- 
partment. 

In  every  case  out  of  the  twenty-one  boroughs  returned  as 
having  a  works  department,  the  engineer's  estimate  is  taken  as 
the  basis  of  cost,  and  the  final  cost  compared  with  his  estimate, 
subject  only  to  the  cases  of  Battersea  and  Woolwich,  where  for 
important  works  of  magnitude,  the  engineer  works  upon  an 
estimate  of  cost  prepared  by  a  quantity  surveyor.  Only  in  very 
exceptional  cases  is  he  required  to  tender  in  competition  with 
contractors.  The  return  compiled  by  Mr.  Scorgie  shows  that  in 
only  one  or  two  cases  is  this  imposed,  so  that  the  general 
practice  is  (1)  the  engineer's  estimate  taken  as  a  basis  of  cost, 
and  (2)  it  is  accepted  by  the  authority  without  competitors. 
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The  Author  inclines  to  the  opinion  that  it  would  be  better, 
in  order  to  silence  the  criticisms  under  this  head,  that  in  every 
case  where  works  are  of  any  size,  an  independent  quantity  sur- 
veyor should  be  appointed,  (1)  for  the  purpose  of  preparing  tiie 
works  estimate  upon  the  engineer's  plans,  and  (2)  for  officiil 
certification  of  account  of  work  on  completion. 

Generally  speaking,  this  return  farther  shows  that  the  field 
of  operation  of  works  departments  is  restricted  to  highways 
and  sewers  construction,  works  of  the  building  nature  being  let 
out  to  contractors,  save  only  in  the  following  five  cases,  vul, 
Battersea,  Poplar,  Woolwich,  West  Ham  and  East  Ham,  where 
buildings  are  largely  undertaken  by  direct  labour. 

The  Author  is  supported  by  this  recent  return  in  the  opinion 
expressed  earlier  in  the  paper,  viz.,  that  as  a  general  rale,  the 
sphere  of  municipal  works  departments  should  be  defined  in 
their  operations,  and  that  the  most  suitable  description  of  worb 
to  place  with  them  is  (1)  the  formation  of  new  streets,  (2)  the 
laying  of  contributory  branch  sewers,  and  (3)  generally  such 
works  as  being  upon  or  near  to  the  surface  of  the  ground,  do 
not  involve  the  purchase  of  plant  upon  a  large  scale.     Not  that 
a  works  department  cannot  successfully  execute  any  of  the  list 
of  works  enumerated  herein,  under  the  head  of  constructive 
works  (for  the  Author's  personal  experience  is  that  it  can,  and 
this   under   severe   test   conditions),   but  that   the   conditions 
generally  under  which  such  a  department  is  permitted  by  local 
authorities  to  operate,  and  amidst  the  contention   of  opposing 
parties   composing   those  bodies,  it  is  not  expedient  that  the 
policy  of  direct  labour,  good  in  itself,  yet  so  difficult  to  work, 
should  imperil  its  credit  by  entering  upon  works  of  a  difiScult 
and  dangerous  nature,  from  which,  even  if  it  should  emerge 
successfully,  it  will   probably  receive  no  credit,  and  if  it  do 
not,  it  will  be  damned. 

The  Author  would  here  explain  the  constitution  of  the 
works  department  under  him.  The  engineer  is  responsible  to 
the  works  committee  for  the  employment  of  men,  and  for  the 
work  done.  The  engineer  pays  no  accounts  (the  borough 
treasurer  doing  this);  he  orders  all  the  necessary  material 
direct  from  the  merchants,  these  materials  being  either  the 
subject  of  annual  contracts,  or  of  special  quotations.  The 
men's  time  is  taken  by  an  independent  officer,  called  the  time- 
keeper, and  the  stores  are  issued   by  the   storekeeper.    They 
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are  both  oflBcers  of  the  treasurer's  department.  The  treasurer 
is  the  official  recorder  of  prime  costs.  A  fairly  free  hand  has 
been  allowed  as  regards  the  details  of  administration :  the 
reports  to  the  works  committee  consisting  of  requisitions  for 
necessary  materials,  statements  of  men  employed,  and  progress 
reports  of  the  works  in  hand;  the  statement  of  expenditure 
being  reserved  until  the  completion  of  the  work,  when  the 
treasurer  submits  his  financial  statement  of  the  cost. 

The  system  of  having  the  timekeeper  and  storekeeper  dis- 
tinct from  the  engineer's  department  is  a  good  one,  as  it  insures 
independent  record  of  time,  stores,  and  materials,  upon  every 
work.  Those  officers  report  direct  to  the  treasurer  of  the  Council. 
There  is  thus  no  possible  ground  for  questioning  the  authentic 
records  and  returns  of  costs  by  responsible  and  disinterested 
officials. 

As  regards  establishment  charges,  this  necessarily  varies 
with  the  magnitude  of  the  works  in  hand  at  different  times ; 
thus,  the  greater  the  amount  of  works,  the  lower  the  percentage 
of  establishment  charges,  and  vice  versa,  but  the  average  is 
generally  reckoned  at  10  per  cent.,  and  every  work  undertaken 
becomes  subject  to  this  charge. 

The  value  of  new  constructive  works,  beyond  those  of  con- 
tracts, undertaken  by  direct  labour  during  the  last  six  years 
upon  lines  as  above  described,  amounts  to  fully  300,000/.,  and 
comprise  in  their  nature  the  following,  thus : — 

£ 

Tramways     45,000 

Buildings      82.000 

Street  widenings  and  improTements        47,0(K) 

Private  streets  formation 97,000 

Sewers  and  sewerage 38,000 

Pu-ks  and  misceliaAeons 11,000 

£315,000 

The  variety  of  works  here  shown  has  enabled  the  Author  to 
test  this  question  and  policy  under  all  conceivable  conditions. 

That  the  responsibity  of  such  a  department  carries  with  it 
tremendous  anxiety  is  admitted ;  not  so  much  the  work  itself, 
as  the  worries  inseparable  from  most  public  positions ;  and  it  is 
questionable  whether  municipal  engineers  should  encourage  this 
policy  beyond  a  certain  limit,  unless  their  remuneration  is  upon 
a  scale  commensurate  with  the  responsibility.  This  responsi- 
bility is  of  a  two-fold  character,  viz. :  (1)  the  engineering,  and 
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(2)  the  contracting,  and  both  positions  involve   and  demand  \i 
much  professional  skill,  and  the  practical  commercial  instineL 

On  the  whole,  it  were  well  that  the  members  of  local  antbo- 
rities  should  be  more  united  in  their  definition  of  the  scope  of 
this  phase  of  municipal  trading,  and  in  a  spirit  of  unity  and 
loyalty,  back  it  up  with  all  their  might,  trusting  their  captain- 
in-command.  Then,  with  the  scope  of  operations  once  stiicdy 
defined,  and  working  along  lines  laid  down,  it  may  grow  in 
strength,  and  show  itself  as  a  policy  of  practical  utility,  and  not 
the  mere  play-toy  of  the  faddist,  as  it  is  sometimes  deiisiTely 
called. 

Of  course,  in  the  further  pursuit  of  this  policy^  local  autho- 
rities and  their  officers  cannot  be  blind  to  the  recent  deliverances 
of  the  Local  Gk)vemment  Board  bearing  upon  this  subject 
These  must  exercise  a  restraining  influence  in  the  free  scope  and 
expansion  of  the  policy  which  it  has  been  the  purpose  of  thofle 
notes  to  review  in  all  its  bearings. 


DISCUSSION. 

Mr.  W.  Harpur  :  The  methods  by  which  the  Author  carries 
out  his  works  at  East  Ham,  are  very  similar  to  my  own  at  CSardiff, 
when  undertaking  works  of  this  description.     There  is,  however, 
one  point  in  the  paper  to  which  I  should  like  to  refer.    "  One 
argument  in  the  mouths  of  supporters  of  the  contract  system  is 
that  they  know  when  the  work  is  started  what  it  is  going  to  cost/' 
Now  I  contend  that  it  is  not  known,  when  a  contract  is  let,  that 
the  work  is  going  to  be  done  for  the  amount  of  the  contract  or 
anything  like  it.     So  there  is  no  more  speculation  in  doing  the 
work  by  a  Works  Department  than  by  a  contractor,  who  knows 
how  to  wriggle  out  of  his  contract,  and  to  pile  up  extras,  and  I 
am  therefore  in  opposition  to  those  who  think  that  because  a 
contract  is  let  for  a  certain  sum  the  ratepayers  know  what  the 
particular  work  is  going  to  cost  them. 

Mr.  T.  W.  A.  Hayward  :  I  should  like  at  the  outset  to 
correct  one  statement  in  the  paper.  In  referring  to  Mr.  Scorgie 
the  Author  says  that  in  all  cases  of  building  work  the  estimates 
are  prepared  by  the  engineer.  That  is  not  the  case  in  Battersea, 
I  am  pleased  to  say.     In  Battersea,  if  a  building  job  is  unusually 
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large,  the  Council  employ  an  independent  quantity  surveyor 
to  prepare  the  estimates,  and  I  think  that  is  a  very  good  plan, 
because  we  are  always  able  to  make  a  larger  profit  than  when 
the  quantities  are  made  out  on  our  own  estimate.     Mr.  Campbell 
sets  out  three  conditions  which  make  for  success.     I  do  not 
altogether  agree  with  him  as  to  the  first,  *'  that  for  any  work 
about  to  be  undertaken  by  direct  labour  under '  sanction,'  the 
estimate  of  cost  should  be  tested  by  the  estimate  of  another 
expert."    I  think  you  might  go  on  getting  as  many  estimates  as 
you  like  and  no  two  of  them  would  agree.     I  think  that  opinion 
is  fortified  by  the  fact  that  if  you  turn  up  published  tenders  for 
any  public  job,  the  lowest  tender  is  only  about  half  that  of 
the  bighest  tender.     If  contractors  vary  so  much  in  their  prices, 
how  can  anyone  expect  that  one,  two,  three,  or  four  experts  can 
agree  on  a  price?    We  should  simply  get  our  committees  in 
thicker  fogs  than  we  do  at  present.   My  idea  is  that  the  surveyor 
should  keep  a  record  of  prime  cost.     That  is  the  best  basis  on 
which  to  prepare  further  estimates.     With  the  second  condition 
I  practically  agree ;  also  I  agree  with  the  third,  and  would  like 
to  emphasise  it  very  strongly.     If  the  engineer  has  to  give  way 
to  his  committee  on  the  purchase  of  materials  uid  very  often  pay 
more  than  he  would  otherwise  do,  he  c€uinot  always  be  expected 
to  bring  the  cost  of  works  out  on  the  right  side.     To  obtain  a 
free  hand  is  a  difficult  matter  in  a  democratic  borough.     Then, 
following  the  same  principle,  I  cannot  agree  with  Mr.  Campbell 
when  he  says  that  in  the  carrying  out  of  works  by  direct  labour 
he  cannot  claim  that  money  has  been  saved  to  any  encouraging 
extent.    As  to  the  third  reason  for  direct  labour,  it  is  generally 
the  case  that  the  work  is  done  under  fair  conditions  of  labour^ 
I  agree  with  Mr.  Harpur  that  the  employment  of  a  contractor  will 
not  gufiurantee  us  against  loss  or  extras.     Mr.  Campbell  makes  a 
pertinent  remark  when  he  says  that  "  contractors,  capable  and 
resourceful  as  they  are,  do  not  diBpense  philanthropy  as  a  part  of 
their  going  concern."    I  cannot  agree  with  the  Author  when  he 
says  that  he  does  not  believe  buildings  are  the  proper  thing  for 
an  engineer  to  carry  out  by  direct  labour.     My  experience  is — 
and  we  have  carried  out  buildings  to  the  extent  of  nearly  a 
quarter  of  a  million  sterling  ~  that  buildings  are  the  most  profit- 
able and  the  least  risky.     I  should  put  buildings  in  the  fore&ont 
of  works  that  can  be  canied  out  by  direct  administration  with 
success.    With  regard  to  the  system  of  employing  the  timekeeper 
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and  storekeeper  distinct  from  the  engineer's  department,  I  think 
the  borough  engineer  should  have  control  of  all  workmen  in  Us 
department  In  regard  to  the  percentages  given  in  the  paper,! 
wish  I  could  always  get  10  per  cent,  for  establishment  chaigea. 
We  have  to  be  content  with  5  per  cent.,  and  we  find  it  pays  hb 
very  well  indeed. 

Mr.  H.  J.  Clarson  :  The  sooner  the  Local  Grovemment  Board 
regulation  that  any  money  that  is  paid  to  the  engineer  wbo  is 
in  receipt  of  a  salary  shall  not  come  out  of  a  loan,  is  altered,  the 
better.  With  many  small  authorities,  where  the  engineer  is  not 
able  to  fight  his  own  battles,  he  is  very  difBdent  in  canying  ont 
work,  without  calling  in  the  services  of  some  eminent  engineer. 
What  does  that  mean  ?  The  authorities  are  allowed  to  indnde 
in  the  loan  they  boirow  any  reasonable  sum  to  pay  for  the 
services  of  this  outside  engineer.  The  engineer  to  the  local 
authority  has  to  do  extra  work  for  which  he  gets  nothing, 
and  he  gets  no  experience  in  the  execution  of  works  of  that 
character.  In  my  own  case,  I  was  told  by  a  Local  Government 
Board  auditor,  **  In  future  when  you  have  work  of  this  sort,  and 
you  want  to  save  me  trouble,  get  your  CouncQ  to  raise  your 
salary,  if  only  for  a  month."  Was  not  that  a  very  undignified 
position  in  which  to  be  placed,  that  they  should  descend  to  the 
subterfuge  of  raising  the  ofiicial's  salary,  because  they  could  not 
allow  him  to  go  without  some  extra  remuneration  ? 

Mr.  W.  NiSBET  Blair  :  It  is  suggested  by  the  Author,  very 
properly,  that  a  workman  employed  by  the  Council  should  be 
paid  the  regular  rate  which  applies  for  the  district,  which  L<i 
generally  called  the  trade  union  rate.  But  we  do  not  always 
secure  that  the  workmen  in  the  employ  of  a  corporation  do  the 
same  amount  of  work  as  men  working  under  the  stronger  domina- 
tion of  a  contractor  and  his  foreman.  There  is  a  tendency  to 
"go  easy."  and  it  is  often  encouraged  by  some  of  those  who  ought 
to  give  us  very  strong  and  zealous  support  when  we  are  under- 
taking work  on  their  behalf.  There  are  representatives  of  the 
workmen  on  our  councils  pretty  well  everywhere,  and  in  some 
instances  these  very  members  are  really  urging  the  workmen  to 
"  go  easy."  That  opens  up  another  danger.  The  establishment 
of  these  large  works  departments  is  really,  under  present  cir- 
cumstances the  preparation  of  a  huge  voting  machine.  If  all 
employees  of  local  authorities  had  to  sacrifice,  in  taking  employ- 
ment under  that  authority,  the  privilege  of  their  vote,  there  would 
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be  less  reason  to  find  interference  in  the  control  of  an  engineer 
over  his  staff.  There  is  no  doubt  whatever  that  pressure  is  brought 
to  bear  on  engineers,  and  those  who  may  directly  employ  the  men, 
assistants,  and  foremen,  and  that  they  are  desired  to  get  employ- 
ment for  this  man  or  that  man,  that  the  speaker  has  known  him 
for  so  many  years,  and  he  is  a  very  good  fellow.  That  influence 
will  never  be  avoided  so  long  as*  these  large  bodies  of  men, 
2500  at  Sheffield,  something  like  the  same  number  at  Battersea, 
6000  or  6000  in  the  employ  of  the  London  County  Council,  are 
voters.  So  long  as  the  present  conditions  exist  we  ccmnot  hope 
to  attain  the  same  results  as  would  be  obtained  if  an  absolutely 
free  hand  rested  in  the  engineer,  and  he  had  the  same  means  of 
obtaining  the  same  type  of  workmen  as  the  contractor  had.  His 
authority  must  be  so  complete  that  any  man  could  be  paid  off  at 
an  hour's  notice,  or  whatever  the  proper  notice  might  be,  without 
any  appeal  to  a  committee.  There  is  no  doubt  the  cost  of  work 
varies  very  much  in  different  parts  of  the  country.  I  was 
amazed  when  I  came  to  London  to  find  some  of  the  most  ordi- 
nary occupations,  the  laying  of  York  flags  and  granite  setts, 
cost  practically  double  what  it  did  in  Liverpool.  There  is  no 
reason  for  that  except  the  principle  of  "  go  easy."  I  agree  with 
the  suggestions  in  the  paper.  All  the  three  suggestions  are  ver}' 
desirable.  But  there  are  points  to  which  objections  may  be 
raised.  With  regard  to  the  purchase  of  materials  at  the  lowest 
market  price,  I  find  that  auditors  are  distinctly  hostile  to  that 
principle.  The  auditor  likes  everything  in  annual  contracts,  but 
in  making  annual  contracts  you  cannot  always  do  so  at  the 
lowest  market  price.  If  you  are  met  with  objections  from  the 
auditor,  and  have  to  give  involved  explanations  of  why  you  paid 
more  one  month  than  another,  it  causes  annoyance  and  difficulty, 
if  you  make  a  contract  for  timber  for  a  year  you  get  the  timber 
at  the  same  price  throughout  the  year :  you  may  have  to  pay  a 
little  more  one  month  than  market  price,  but  you  get  it  cheaper 
another  month.  Also  in  the  matter  of  cement.  The  contract  is 
cut  as  fine  as  the  contractor  can  do  it,  and  he  may  at  times  have 
to  sell  it  at  less  than  he  otherwise  would.  So  I  do  not  think 
there  is  much  in  having  a  free  hand  to  buy  materials  at  the 
lowest  market  price.  My  experience  has  been  to  prefer  the 
contract  system,  so  far  as  you  can  make  it  apply.  This  principle 
of  direct  labour  is  certainly  most  valuable  to  a  corporation  in 
those  many  minor  works,  the  repairs  of  streets  and  sewers,  which 
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are  almost  impossible  to  fix  by  contract.    The  ordinary  leoon- 
struction  of  a  street  or  sewer  can  be  more  economically  done  bj 
a  local  authority  by  its  own  men  than  yon  can  do  it  by  oontnct 
I  disagree  with  Mr.  Hayward  as  to  building.     The  local  authority 
has  not  anything  like  sufficient  buildings  continuoosly  in  progress 
to  find  employment  for  a  workshop  staff.     To  do  this  work  you 
require  properly  equipped  workshops,  fitted  with  machine  tools, 
which  if  not  constantly  employed  are  losing  money.     Therefore  I 
should  prefer  that  buildings  should  be  carried  out  by  contract.  In 
the  case  of  an  honest  contractor,  you  can  get  good  workmanship. 
It  does  not  pay  to  put  in  bad  work,  because  he  might  have  to  spend 
more  in  taking  down  that  which  was  found  defective.     Of  course 
you  would  employ  competent  supervision  by  a  clerk  of  the  works, 
and  with  that  you  would  have  no  difficulty  in  getting  good  work 
Therefore  I  prefer  that  building  should  be  by  contract. 
The  vote  of  thanks  having  been  unanimously  accorded, 
Mr.  Campbell,  in  reply,  said :  Mr.  Hayward  will  note  Aat 
I  expressly  exempted  Battersea  with  Woolwich  from  the  general 
custom  of  acceptance  of  engineers'  own  estimates  as  the  basis  of 
cost,  and  to  this  exemption   I  am  bound  to  say  I  adhere  as 
sound  in  idea.     If  engineers  are  to  become  their  own  con- 
tractors,  having  as  one  of  their  primary  objects  the  presumed 
saving  of  money,  councils,  and  certainly  the  ratepayers  behind 
the  councils,  are  entitled  to  some  proof  (1)  that  the  estimate  is  a 
reasonable  one,  and  is  not  inflated,  and  (2)  that  the  final  result 
in   the  return  of   cost  kept  by  an    altogether    independent 
skilled  accountant  in  the  person  of  the  borough  treasurer  shows 
either  a  profit  or  not.    When  I  state,  "the  saving  of  money 
has  not  been  realised  to  any  encouraging  extent/'  I  mean  of 
course  over  and  above  the  allowance  for  establishment,  plant, 
and  depot  charges.     These  work  out  at  about  10  per  cent,  in  the 
Author's  case.     If  the  individual  workman  would  only  realise 
that  upon  his  personal  effort  depended  the  success  of  the  labour 
policy,  there  would  not  be  much  fear  of  final  results.     If  there 
is  any  detail  of  works  organisation  where  a  contractor  excels, 
it  is  in  the  almost  profligate  system  of  supervision  by  foremen 
and  sub-foremen  that  he  applies,  as  compared  with  the  oft-times 
niggardly  methods  in  this  detail  of  councils  works  departments. 
Moreover,  a  contractor  may  and  does  reward  individual  diligence, 
but  corporations  are  hide-bound  by  a  literal  observance  of  a  set 
of  rules  and  regulations  which  discourage  their  workmen.    The 
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whole  question  is  so  much  one  of  public  policy,  that  it  behoves 
the  corporations  of  those  great  towns  to  decide  this  question  one 
way  or  other ;  and  if  decided  for  direct  labour,  so  to  back  their 
officer  in  his  otherwise  unrewarded  efforts  as  to  make  failure 
impossible,  and  to  crown  the  policy  with  that  good  success  of 
which — ^under  like  conditions  to  those  meted  out  to  it  by  and 
under  the  London  County  Council — it  is  capable. 

COBiMUNICATED   DISCUSSION. 

Mr.  WiKE  writes :  In  this  paper  three  reasons  are  quoted  in 
fitvour  of  a  direct  labour  policy.     In  Sheffield  for  the  last  eight 
years  the  expenditure  on  works  carried  out  by  direct  labour  under 
the  city  suryeyor*s  department  (which  should  be  distinguished 
from  the  late  works  construction  dapartment)  has  averaged  about 
300,000/.    As  many  as  2534  men  have  been  employed — the 
present  number  is  1513 — and  in  my  opinion  not  only  have  the 
Council  secured  satisfactory  work,  but  they  have  got  it  at  a  mini- 
mum cost.     In  large  towns,  it  should  be  possible,  if  the  manage- 
ment is  satisfactory,  to  carry  out  street  and  sewer  work,  tramways, 
and  similar  undertakings,  at  less  cost  than  a  contractor.     The 
reasons  are  simple.     A  corporation  can  buy  its  materials  in  large 
and  regidar  quantities,  and  can  arrange  for  twelve  months  in 
advance,  which  a  contractor  cannot  do,  as  he  must  see  an  outlet 
for  his  materials  before  he  can  buy.     In  most  cases  he  must  pay 
standard  wages,  just  as  a  corporation  would ;  he  has  the  same 
incidental  charges,  which  Mr.  Campbell  puts  at  10  per  cent. — 
a  figure  I  agree  with — and  over  and  above  all  this,  he  has  his 
profit  to  make,  which  a  corporation  has  not.     If  the  cost  is  to  be 
kept  within  reasonable  limits,  the  estimates  must  of  course  be 
based  upon  analysed  figures,  and  the  actual  cost  must  be  checked. 
Fersonidly,  I  do  not  see  the  necessity  for  further  check  by  the 
employment  of  outside  experts  to  test  the  en^^ineer's  estimates. 
If  the  engineer  is  not  competent  and  trustworthy  it  is  a  mistake 
to  retain  his  services.     On  the  other  hand,  I  do  not  think  it  fair 
to  ask  for  a  free  hand  in  the  purchase  of  material.    With  few 
exceptions  it  is  practicable  to  bring  up  requirements  and  get 
them  sanctioned  by  the  committee  in  advance.     The  foregoing 
remarks  do  not  all  apply  to  building  contracts.     "  Every  man  to 
his  trade  "  is  generally  a  sound  doctrine,  and  building  is  a  trade 
to  itself.     Becently  a  separate  works  construction  department 
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under  a  separate  committee  and  management  was  started  to  deal 
with  our  new  buildings  and  property  repairs.  The  quantity  of 
work  was  irregular — ^building  work  is  far  less  constant  than 
roadmaking  and  sewerage — there  were  other  difficulties,  and 
eventually,  the  department  having  been  wound  np  at  a  loss,  the 
contract  system  was  reverted  to  except  for  repairs  and  small 
additions.  I  notice  sewers  and  sewage  disposal  works,  unless 
of  small  magnitude,  are  not  considered  suitable  for  direct  labour, 
on  account  of  the  risk.  Is  it  not,  however,  the  fact  that  a  con- 
tractor covers  these  risks  in  every  case,  and  the  Council  has  to 
pay  for  them,  whether  any  extra  expense  is  incurred  or  not? 
If  they  carry  out  the  work  themselves,  they  only  pay  for  such 
contingencies  when  they  are  actually  experienced.  Timekeepers 
and  storekeepers  should  in  my  opinion  be  under  control  of  the 
officer  organising  the  department.  Properly  arranged,  one  sub- 
official  checks  another,  and  again  I  say,  if  the  responsible  official 
is  not  above  suspicion  in  the  matter  of  accounts,  he  ought  not 
to  have  the  supervision  of  important  public  works.  The  attitude 
of  the  Local  Government  Board  with  r^ard  to  payments  out  of 
borrowed  moneys  to  salaried  officials  is  well  understood,  and 
prol  ably  the  Association  has  already  made  up  its  mind  on  that 
point,  but  the  case  of  the  workmen  is  new.  The  requirement 
that  no  wages  of  permanent  staff  or  workmen  shall  be  charged 
against  loans  is  a  difficult  one  to  meet,  and  the  point  is  one  upon 
which  I  think  the  Association  might  well  approach  the  Board. 
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MOTOR    VEHICLES    FOR    MUNICIPAL    WORK. 

By  JOHN  A.  BRODIE,  M.  Inst.  C.  E., 
M.  I.  Mech.  E.,  Wh.  Sc.  ;  City  Enginebr,  Liverpool. 

Early  History. 

The  use  of  light  motor  vehicles  for  industrial  and  other  purposes 
first  became  practically  possible  in  this  country  after  the  passing 
of  the  Motor  Car  Act  of  1896,  and  about  this  time  several 
societies  and  associations  were  formed  for  the  purpose  of 
gathering  together  persons  interested  in  the  advancement  and 
improvement  of  motor  traction  on  ordinary  roads. 

In  1896  a  branch  of  the  Self-Propelled  TraflBc  Association 
was  formed  in  Liverpool,  having  on  its  Council  a  number  of 
influential  representatives  of  the  shipping  interests  and  trade  of 
the  Port  of  Liverpool,  and  of  the  engineering  profession,  who 
expended  a  large  sum  and  gave  much  valuable  time  for  the 
purpose  of  encouraging  the  construction  of  motor  vehicles  for 
commercial  purposes ;  and  exhaustive  trials  held  in  1898  and 
following  years  in  Liverpool,  togetlier  with  the  very  full  reports 
and  particulars  of  the  performances  of  the  vehicles,  probably 
did  more  than  anything  else  in  the  early  days  of  the  movement 
to  make  known  the  possibility  of  the  heavy  motor  vehicle. 

It  was  soon  seen  that  a  considerable  opening  for  such 
vehicles  would  be  found  in  the  work  carried  out  by  Municipal 
authorities,  and  during  the  trials  in  May  1898,  the  then  Lord 
Mayor  of  Liverpool  (the  late  Alderman  Houlding),  publicly 
stated  that  he  was  so  much  impressed  with  the  working  of  the 
motor  wagons  that  he  would  do  what  he  could  to  see  whether 
the  motor  car  would  not  be  a  great  improvement  in  the  Corpora- 
tion service,  as  compared  with  horse-and-cart  traction. 

At  the  conclusion  of  the  first  motor  trials  an  order  was 

2  c  2 
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placed  with  the  winners  of  the  Gold  medal  for  a  4-ton  steam 
vehicle,  for  the  use  of  the  Liverpool  Corporation ;  and  this 
machine  which  was  delivered  in  January  1899  is  still  at  woik, 
though  it  was  soon  found  advisable  to  reduce  the  load  caiiied 
and  to  use  the  vehicle  for  a  lighter  class  of  work  than  was 
originally  intended.  It  has,  however,  been  found  a  most  valuable 
help  in  quickly  conveying  materials  from  depots  to  stre^  works 
in  progress  and  for  street  gravelling,  smd  during  the  summer 
season  it  has  been  also  largely  used  for  street  watering  and  other 
purposes  in  which  the  weight  of  the  load  to  be  carried  is  not  a 
matter  of  first  importance. 

The  experience  gained  by  the  r^;ular  working  of  the  earlier 
types  of  vehicle  was  of  considerable  value  to  users  and  mana- 
facturers,  and  it  was  soon  found  that  oil  firing  would  have  to 
give  place  to  coal  or  coke-fired  boilers,  whilst,  contrary  to  the 
general  practice  in  the  lighter  type  of  vehicle,  the  vertical  type 
of  engine  originally  adopted  has  also  given  way  to  the  horizontal 
type,  no  doubt  principally  due  to  the  demand  for  platform 
space. 

After  the  completion  of  the  third  Liverpool  trials  in  1900, 
the  City  of  Liverpool  ordered  from  the  Lancashire  Steam  Motor 
Company,  Leyland — who  again  secured  a  gold  medal— six 
4-ton  steam  motor  wagons,  which  were  obtained  in  the  beginning 
of  1901,  and  these  wagons  have  been  continually  in  use  up  to 
the  present  time. 

At  first,  owing  to  the  training  of  drivers  and  the  elimination 
of  unsatisfactory  men,  the  proportion  of  time  lost  from  actual 
work  was  excessive,  but  this  was  reduced  as  the  men  gained 
experience. 

Liverpool  Corporation's  Vehicles. 

These  wagons  have  been  well  maintained  and  are  now  in 
good  working  order,  all  unsuitable  portions  having  been  replaced ; 
and  the  repairs  at  the  present  time  are  costing  less  than  formerly, 
whilst  the  average  time  lost  is  also  less  than  at  any  period  of 
their  life. 

The  principal  troubles  which  have  been  experienced  in  con- 
nection with  the  use  of  these  motor  veliicles  have  arisen  from 
the  fact  that  they  were  originally  constructed  to  comply  with 
the  then  existing  law  that  the  tare  weight  should  not  exceed 
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3  tons,  which  it  was  thought  advisable  to  make  one  of  the  con- 
ditions of  the  specification. 

It  was,  however,  soon  found  impracticable  to  adhere  to  the 
tare  limit,  if  the  vehicles  were  to  carry  paying  loads,  and  very 
considerable  alterations  have  had  to  be  made  to  them ;  and  the 
weights  of  such  parts  as  frames,  springs,  axles,  and  wheels  have 
been  materially  added  to — the  total  weight  with  steam  up  and 
ready  for  work  now  amounting  to  4  ton  19  cwt.  on  the  average, 
as  against  their  original  nominal  tare  of  2  tons  19  cwt.  3  qr. 

The  passing  of  the  Motor  Car  Act  of  1903,  combined  with 
the  regulations  which  were  subsequently  issued,  was  welcomed 
by  motor  wagon  users  throughout  the  country  generally,  as  it 
legalised  the  additions  which  had  already  been  made  as  a  matter 
of  necessity.  The  alteration  in  the  weight  limit,  together  with 
the  additional  requirements  as  to  the  width  of  tyre,  appear  to 
have  met  the  demands  of  motor  users  ;  and  since  the  necessary 
alterations  to  comply  with  the  provisions  of  the  Act  have  been 
completed,  the  difficulty  at  first  experienced  in  maintaining  the 
motor  wagon  wheels,  has  entirely  disappeared,  and  the  only 
difficulty  which  still  remains  is  the  noise  and  vibration  caused 
by  the  running  of  the  wheels  over  the  comparatively  rough  road- 
ways ;  and  this  difficulty  is  likely  to  remain  so  long  as  a  rigid 
wheel  is  driven  at  a  considerable  speed  over  the  rigid  and 
uneven  roadways  which  still  exist  to  a  considerable  extent  in 
the  older  neighbourhoods  of  Liverpool. 


Wheels. 

In  Liverpool,  a  considerable  number  of  wheels  have  been 
experimented  with.  In  the  first  instance  the  manufacturers 
of  a  solid  rubber  tyre  came  forward  and  offered  a  contract  with 
the  payment  arranged  on  the  basis  of  mileage  nm,  the  existing 
wheels  being  provided  by  the  company  with  special  rims  suitable 
for  their  own  type  of  soUd  rubber  tyres.  The  front  wheels  of 
the  wagon,  which  at  that  time  carried  an  axle  load  of  2^  tons, 
ran  some  1500  miles  before  failing  and  satisfactorily  reduced 
noise  and  vibration  so  long  as  they  lasted.  The  driving  wheels 
which  carried  an  axle  load  of  6^  tons,  only  lasted  300  miles ; 
and  up  to  the  present  time,  though  every  effort  has  been  made  to 
obtain  a  guarantee  of  solid  rubber  t}rres,  no  manufacturer  has 
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been  found  ready  to  contract  with  the  Corporation  for  robber 
tyres  for  these  vehicles,  although  for  some  purposes  the  Gorpon- 
tion  were  prepared  to  pay  a  rate  per  mile  in  excess  of  tliat  now 
annually  paid  for  the  maintenance  of  motor  omnibus  tyres. 

A  trial  was  also  given  to  an  early  type  of  resilient  wheel 
manufactured  under  the  Gare  patents,  the  tyre  consisting  of 
hardwood  blocks,  jointed  on  rubber  with  treads  consisting  pardj 
of  fibrous  material,  the  whole  being  completely  impregnated 
with  rubber  solution.  So  far  these  wheels  have  not  completed 
their  mileage  under  the  contract  This  type  of  wheel  has, 
undoubtedly,  advantages,  especially  in  the  matter  of  freedom 
from  side-sUp  on  stone  set  pavement  and  also  to  a  great  extent 
from  noise,  but  there  appears  to  be  some  difficulty  in  making^it 
sufficiently  lasting  in  the  case  of  the  driving  wheels  where  tbe 
axle  load  amounts  to  8  tons. 

A  metallic  wheel  under  the  Hele-Shaw  patents  has  also 
been  experimented  witn,  and  this  type  of  wheel  has  completed 
a  distance  of  about  3000  miles.  In  this  wheel  the  spokes  are 
made  of  steel  and  provision  made  for  play  at  the  hub  something 
after  the  style  of  a  toggle  joint.  The  noise  and  vibration  hsTe 
been  considerably  reducwi,  but  up  to  the  present  time  the 
spokes  have  been  rather  light  for  the  strains  thrown  upon  them 
in  Liverpool  due  to  the  axle  weight  and  the  rough  condition  of 
the  boulder-paved  streets  passed  over. 

An  offer  was  also  accepted  for  the  trial  of  a  pair  of  wheels 
with  a  rubber  tyre  shielded  by  metallic  sectional  plates,  called 
the  "  Buckingham "  tyre,  but  this  wheel  did  not  give  satis- 
factory results,  as  a  number  of  the  shields  gave  way,  and  these 
had  the  effect  of  injuring  the  resilient  tyre  underneath. 

Another  pair  of  wheels  has  been  tried  to  some  extent,  the 
tread  portion  consisting  of  paper  impregnated  with  a  composi- 
tion and  afterwwrds  compressed  between  plates,  and  this 
arrangement  has  undoubtedly  resulted  in  a  quiet  wheel,  but  the 
trial  has  not  been  sufficiently  extended  to  state  definitely 
whether  a  satisfactory  life  can  be  got  out  of  it 

Some  two  years  ago  the  idea  occurred  to  the  Author  that  it 
might  be  worth  while  to  try  the  wear  of  double  pneumatic  tyres 
with  an  outside  stifiened  rim,  so  that  the  vibration  due  to  the 
hammering  of  the  tyre  on  the  setts  need  not  be  transferred  to 
the  machinery,  and  a  pair  of  wheels  on  this  principle  were  con- 
structed and  have  been  continuously  in  use  since  January  1905, 


MOTOR  VEHICLES   FOB   MUNICIPAL  WOBK.  395 

travelling  over  5000  miles,  and  have  required  practically  no 
attentioi\  beyond  the  fixing  of  stops  between  the  outer  and 
inner  rims  so  that  slip  and  consequent  wear  between  the 
stififened  rim  and  the  rubber  tyres  could  be  avoided. 

A  peculiarity  which  has  been  observed  is  that  the  wear  on 
the  steel  tyre  is  noticeably  less  than  in  the  case  of  the  tyres 
shrunk  on  to  wooden  wheels  direct,  and  the  cost  of  maintaining 
the  machinery  is  also  less,  due  apparently  to  the  reduction  of 
vibration. 

Several  types  of  rigid  wooden  and  metallic  wheels  are  now 
in  use  which  have  not  cost  anything  for  repairs  since  they  were 
altered  to  comply  with  the  new  requirements  as  to  width,  and 
no  cases  of  injury  to  road  surfaces  by  motor  wagon  wheels  have 
since  been  recorded  in  Liverpool 

Axles,  Axle  Arms,  Springs,  Etc. 

The  Liverpool  vehicles  were  originally  fitted  with  cast-steel 
cranked  axles  and  axle-arms.  This  material,  however,  does  not; 
appear  to  be  suitable  for  the  severe  shocks  and  strains  thrown 
upon  it  in  practice,  and  it  has  been  found  necessary  to  replace 
these  axles  by  straight  axles  of  wrought  steel  of  good  quality, 
with  the  spring  seatings  shrunk  on,  and  the  axle  arms,  in  the 
case  of  the  front  wheels,  being  also  made  of  forged  steeL 
These  axles  have  now  been  in  use  for  a  period  of  approximately 
two  years  without  failure.  The  steel  springs  originally  supplied 
with  the  vehicles  gave  trouble  from  time  to  time,  and  it  became 
necessary  to  strengthen  them  by  fitting  additional  leaves,  and 
in  the  case  of  new  springs  it  has  also  been  thought  advisable  to 
reduce  the  camber.  Considerable  advantage  has  also  been 
found  from  the  fixing  of  grease-cups  on  the  shackle  ends  and 
moving  parts  of  springs,  and  this  also  applies  to  all  moving 
portions,  as  provision  for  continuous  lubrication  of  all  moving 
parts  of  motor  vehicles  is  useful  in  preventing  loss  of  time  when 
on  the  road. 

Brakes. 

Though  the  drivers  of  steam  vehicles  use  the  engine  to  a 
great  extent  for  the  purpose  of  braking,  both  the  brakes  required 
to  be  provided  by  law  should  be  kept  in  good  condition,  and 
experience  shows  that  the  best  results  are  obtained  from  brakes 
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on  which  the  surfaces  are  metal  to  metal,  the  brake  straps  lined 
with  wood  originally  supplied  with  the  vehicles  having  been 
discarded. 

Engines  and  Gears. 

The  engines  and  gears  have  continued  to  give  good  service 
without  requiring  very  much  in  the  way  of  repairs. 

Boilers. 

The  boilers  of  the  whole  of  the  vehicles  in  use  by  the 
Corporation  of  Liverpool  are  of  the  vertical  fire-tube  type,  which 
have  given  an  average  life  of  four  years  before  requiring  impor- 
tant repairs,  except  in  the  case  of  two  furnace  crowns  which 
were  damaged  through  shortness  of  water.  The  whole  of  the 
tubes  have  been  removed  and  renewed  during  the  past  twelve 
months  at  a  cost  of  about  13/.  per  boiler,  and  the  boilers  are 
now  quite  equal  to  new  throughout. 

It  is  very  important  that  all  workmanship  and  materials  in 
connection  with  boilers  for  motor  work  should  be  first  class,  and 
that  the  design  should  be  as  free  as  possible  from  small  parts 
and  corners  which  cannot  be  cleansed  and  washed  out,  which 
work  should  be  done  at  short  intervals  and  as  thoroughly  as 
possible.  This  work,  as  well  as  everything  in  the  nature  of 
repairs  to  such  vehicles,  should  be  under  the  control  of  men 
practically  acquainted  with  engine  and  boiler  work,  and  even 
where  such  men  are  available  it  is  well  to  have  an  independent 
inspection  of  the  boiler  during  construction  and  subsequent 
annual  inspection  and  guarantee  by  one  of  the  first  class 
associations  who  undertake  this  kind  of  work. 

Spares. 

Where,  as  in  the  case  of  Liverpool,  a  suflBcient  number  of 
vehicles  are  employed,  it  has  been  found  a  considerable  advan- 
tage to  keep  repaired  and  ready  for  use  interchangeable  spare 
parts  such  as : 

1.  A  boiler  complete. 

2.  A  back  axle  with  wheels  and  springs  complete. 

3.  A  ;  front  axle  with  wheels  and  springs  complete,  as  well 
as  chains  and  other  parts  which  require  renewal  from  time  to 
time  in  the  ordinary  course,  and  much  loss  of  running  time  may 
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be  avoided  by  the  quick  removal  of  injured  parts  for  repairs 
and  their  replacement  by  the  parts  kept  ready  for  immediate 
use. 

Methods  of  Working  Double  Shifts. 

The  vehicles  were  at  first  put  on  ordinary  day  work,  but  as 
they  did  not  compare  so  favourably  with  horse  haulage  as  was 
expected,  they  were  for  a  period  of  about  eighteen  months  put 
upon  double  shifts,  and  this  had  the  effect  of  reducing  the  cost  to 
a  point  below  horse  haulage. 

As  the  vehicles  in  question  were  principally  used  for 
collecting  refuse  and  conveying  it  to  the  destructor  stations,  the 
working  of  double  shifts  was  found  a  great  convenience,  the 
material  coming  in  at  approximately  a  constant  rate  throughout 
the  working  hours  of  the  destructors  which  were  already  on 
double  shifts,  viz.  from  5  o'clock  a.m.  to  12  o'clock  (midnight), 
or  a  total  of  19  hours  per  day.  This  method  of  working  was 
found  specially  suitable  for  the  distribution  of  refuse  to  the 
destructors  which  were  used  for  steam  raising  purposes. 

The  most  serious  hindrance  to  this  method  of  working  arose 
from  the  complaints  received  from  persons  who  were  disturbed 
•either  in  the  early  morning  or  late  at  night  by  the  noise  and 
vibration  of  the  vehicles  passing  their  houses,  and  the  objections 
on  this  ground  became  so  numerous  and  continuous  that  it  was 
ultimately  decided  to  restrict  the  use  of  the  vehicles  to  the 
hours  between  7  o'clock  a.m.  and  7  o'clock  p.m.,  and  to  reduce 
their  speed  when  loaded. 

Trailers. 

It  was  again  found  that  the  vehicles  were  not  comparing 
favourably  with  horse  haulage,  and  with  the  object  of  obtaining 
better  results  trailers  were  adopted. 

Owing  to  the  number  of  large  horse  team  wagons  available 
these  were  utilised  as  trailers  for  the  motors.  Some  little  diffi- 
culty was  experienced  in  getting  these  vehicles  to  properly  track 
with  the  motors,  owing  to  the  fact  that  most  of  the  weight  came 
upon  the  rear  axle,  and  only  a  small  proportion  on  the  front  or 
steering  axle.  By  arranging  the  draw  bar,  however,  so  that  the 
pull  from  the  motor  came  upon  the  body  of  the  trailer,  and 
making  use  of  the  bar  from  the  firont  wheels  for  steering  pur- 
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poses  only,  the  difficulty  was  satisfactorily  overcome,  and  tie 
vehicles  as  now  arranged  give  every  satisfaction. 

A  local  difficulty  which  arose  may  here  be  mentioned.  It 
was  found   that  young  boys  were   much  attracted  by  thoe 
vehicles,  and  that  they  would  persist  in  attempting  to  ride  on 
the  short  length  of  draw-bar  connecting  the  motor  with  the 
trailer,  and  notwithstanding  repeated  warnings  several  serioos 
accidents  occurred.    This  practice  of  the  boys  increased  to  sodi 
an  extent  that  it  became  necessary  to  provide  an  extra  man  for 
the  purpose  of  keeping  them  clear  until  the  front  of  the  tzailer 
could  be  fitted  with  a  semicircular  sheet  iron  casing  so  that  no 
hold  remained  for  the  boys,  and  the  practice  has  now  entirely 
disappeared. 

Annual  Cost  of  Working  Liverpool  Corporatioh 
Motors. 

A  fair  statement  of  the  annual  working  costs  of  these  vehides 
based  on  the  present  year's  expenditure  would  be  as  follows:— 

LiVEBPOOL  COBFOBATION  MOTOB  WaGOVB. 

SUUemmi  of  Annual  Working  CotU^  hated  on  PrmmU  Yeair^B  BxpendUm 

and  a  Life  of  Ten  Yean, 

OottperWacoo 
per  Abbob. 
£      t.    d. 
Repain,  inoluding  proportion  of  renewals 136  17    4  * 

Working  expenaes — 

Wages  of  driver  and  aaaistant,  including  proportion 

of  night  men  at  depots 125  11  11 

Fuel  oU  and  stores      5618 

Sundries,  including  insurance,  establlBhment  charges, 

and  contingencies 24  15    0 

Interest,  3^  per  cent,  and  sinking  fund,  baaed  on  life 
of  ten  years 6326 

£406    8    5 

*  In  the  case  of  a  new  and  up-to-date  vehicle,  the  item  for  repairs  and 
proportion  of  renewals  might  be  fairly  taken  at  10(M.,  the  other  oharges  rfionaining 
thei 


Average  number  of  working  days  per  motor  vehicle  per 
annum  245,  and  average  charge  per  day  1/.  ISs.  per  motor 
vehicle. 

Average  inclusive  charge  for  horse  vehicle  in  Liverpool,  in- 
cluding driver,  ds.  4d,  per  day. 
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Comparison  between  Operations  of  Hors^deawh 
Vehicles  and  Motor  Wagons. 

With  the  object  of  enabling  a  fair  comparison  to  be  made 
between  the  operations  of  horse-drawn  vehicles  and  motor 
wagons  on  exactly  similar  classes  of  work  in  Liverpool,  the 
foUowing  tables  have  been  drawn  up  showing  the  actual  times 
occupied  when  working  between  the  same  loading  districts  and 
depots  over  distances  of  about  2^  miles. 

Compared  with  horse  haulage  it  will  be  seen  that  the  pe^ 
fecting  of  the  arrangements  for  speedy  loading  and  dischaiging  is 
of  very  much  greater  importance  in  the  case  of  motors  than  of 
horse  vehicles. 

With  heavy  horses  such  as  are  in  use  in   Liverpool,  the 

average  mileage  travelled  does  not  exceed  fifteen  miles  per  day, 

and  as  this  distance  can  be  travelled  in  from  five  to  six  houn 

there  is  left  an  ample  margin  of  time  for  the  operations  of  loading 

and  unloading. 

With  motor  wagons,  however,  the  mileage  travelled  is  limited 
only  by  the  legal  limit  of  speed  and  the  time  available  for  nm- 
ning,  and  it  therefore  becomes  very  important  that  the  time  of 
loading  and  unloading  should  be  reduced  as  much  as  possible, 
so  that  the  time  for  travelling  may  be  correspondingly 
extended. 

By  improvements  in  organisation  it  has  been  found  possible 
to  arrange  for  the  loading  of  the  motor  wagons  and  trailers— a 
total  load  amounting  to  about  eight  tons — in  the  same  time  as  is 
required  for  loading  the  hoi*se  wagons,  averaging  about  one  and 
three-quarter  ton,  whilst  it  has  also  been  found  possible  to 
unload  the  motor  and  trailer  in  approximately  the  same  time 
as  the  horse  vehicle,  and  consequently  a  considerably  greater 
tonnage  is  brought  in  than  was  originally  the  case  in 
Liverpool. 

The  following  statement  gives  a  fair  comparison  of  costs 
over  all  the  various  distances  which  are  usually  collected  to  one 
depot  in  Liverpool : — 
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OOMPABATIYB  STATnCBHT  OP  009T8  BBTWBBN    MOTOB  WaQONS  AND 

H0B8B  Drawn  Vbhiolbs  ovbb  Vabious  Dutanobb. 

3-flbrw  Load  PiMrM*— 2)  mil6», 

t.  d, 

4  motor  wagon  loads,  with  trailer     . .    29j^  tons    . .     OoBt  1  li  per  ton 

3  horse  loads H    y*      ••        *f    ^  ^f      » 

4-irorsa  Load  DiitriaU^li  mOs. 
4^  motor  wagon  loads,  with  trader  . .    33    tons    . .     Cost  1    0   per  ton 

4  horse  loads      6|m       ••        >»14      •• 

5-£rors0  Load  DiiirieU—li  mile. 
6  motor  wagon  loads,  with  trailer     .  •    44   tons    . .     Cost  0    9   per  Um 
5hozMloads H    n      ••       »I1        n 

Q-Hon«  Load  DUirieU^li  mUe. 
6  motor  wagon  loads,  ?rith  trailer    . .    44   tons    . .     Oost  0    9   per  ton 
6  horse  loads 10}    »  »    0  11}      „ 

7'Hone  Load  DiUrieU'-l  mOe, 

6  motor  wagon  loads,  with  trailer    . .    44   tons     . .    Oost  0    9   per  ton 

7  horse  loads 12      «      ..        ^09}      „ 

S-lTorte  Load  DiitrieU-^  nUU. 
6  motor  wagon  loads,  with  trailer    . .    44    tons    . .     Coat  0    9   per  ton 
Shorseloads ..     ..     13      „       ••       >f    0    8}      „ 

d-Hone  Load  Dt  cMsfo— i  nUU. 
6  motor  wagon  loads,  with  trailer    . .     44   tons    . .     Goat  0    9   per  ton 
9  horse  loads 1^    >f      --        n    0    7}      „ 

KoTBS. — 1.  The  motor  wagons  are  employed  on  the  S-horse  load  distriots  so 
long  as  there  is  soflacient  work  to  keep  tiiem  going,  and  otherwise  as  long 
distance  jonmeys  as  possible. 

2.  In  ordinary  work,  horses  are  nsed  entirely  for  the  shortest  distance 
Joaraeys. 

3.  On  6, 7, 8,  and  9-hoxBe  load  districts,  the  carts  are  left  for  filling  during 
the  time  the  liotae  is  running  to  the  destructor  depot  and  back. 


Street  Watering. 

When  occupied  on  street  watering  the  following  gives  the 
time  occupied  in  the  various  processes  in  Liverpool  for  motors 
and  for  horses  working  under  exactly  similar  conditions  : — 
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WATumro. 


Timo  oooupied  fromdepot  to  hydnnt    ..     ..  10  ..  ..  SO 

M           M         hydxftQt  to  depot    ..     ..  10  ..  ..90 

Fixing  and  taking  off  taoUe  for  kwding  li  ..  ..  3 

Time  oeonpied  for  loading 3  . .  . .  8 

„    diatributing 4  ..  ..  6 

„            „    tTBTelling 4  ..  .,  6 

M           getting  to  hjrdrant  emptj    ....  j(  . .  . .  1) 

In  the  case  of  the  City  of  Liverpool,  on  dry  days  a  minimum 
of  forty  horses  are  usually  employed  upon  street  watering,  the 
average  useful  mileage  per  day  obtained  from  these  hones 
amounting  to  about  8  miles.  On  the  driest  and  hottest  day  a 
maximum  of  about  seventy-five  horses  are  employed,  which  at 
the  same  average  mileage  gives  a  total  of  600  miles  of  oaefiil 
watering. 

The  motor  wagon  at  present  in  use  in  Liverpool  for  street 
watering  sprinkles  the  whole  width  of  a  32  ft.  road  in  one 
operation,  as  compared  with  a  width  of  16  ft.  by  the  horse 
vehicle.  This  increased  spread  has  been  attained  by  lifting  the 
tcmk,  but  it  may  also  be  obtained  in  the  c^se  of  motor  vehicles 
by  the  lift-pump  arrangements,  recently  introduced  by  Messrs. 
Glover,  of  Warwick,  in  which  the  head  is  kept  constantly  at  a 
level  greater  than  the  natural  fall  due  to  the  level  of  the  water 
in  the  tank. 

By  the  improved  width  of  spread  possible  the  mileage  can 
be  practically  halved  as  compared  with  water  distribution  from 
a  horse  vehicle.  The  motor  watering  wagon  in  Liverpool  is 
kept  at  work  on  an  average  for  a  period  of  twenty  hours  per  day, 
and  assuming  that  an  average  speed  of  6  miles  per  hour  can  be 
obtained— which  is  practically  what  is  accomplished  in  actual 
practice — the  length  of  street  dealt  with  by  motor  wagon 
amounts  to  35  miles  for  two  shifts  with  32  feet  of  spread  equal 
to  657,000  square  yards,  and  on  this  basis  it  displaces  approxi- 
mately eight  horses. 

Assuming  that  the  total  charge  for  the  motor  wagon  per 
shift  amounts  to  11.  13s.,  the  total  cost  of  watering  a  mile  of 
road  averaging  32  feet  in  width  would  amount  to  Is.  10*52rf. 
with  motor  per  day,  and  25.  3  •  78c?.  with  horse  per  day. 

In  the  case  of  motor  watering,  in  addition  to  speed,  the 
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fbUowing  additional  advantages  may  be  claimed  for  the  motor, 
-viz. : — 

1.  That  as  the  load  is  so  much  greater  a  proportion  of  the 
time  lost  in  connecting  and  disconnecting  to  hydrant  is  saved. 

2.  That  a  proportion  of  the  time  lost  in  running  to  hydrants 
is  also  saved ;  and 

3.  That  owing  to  the  weight  and  stability  of  the  vehicle,  the 
load  may  be  carried  at  such  a  height  as  to  treat  roads  of  ordinary 
width  in  one  operation. 

Sweeping. 

With  regard  to  the  question  of  street  sweeping  by  means  of 
a  revolving  brush  attached  to  a  motor  vehicle,  it  appears  some- 
what questionable  whether  any  great  advantage  from  an 
economical  point  of  view  is  obtainable  under  ordinary  conditions, 
as  the  speed  of  the  motor  must  be  kept  low,  and  consequently 
the  work  done  does  not  exceed  twice  that  done  by  the  horse 
vehicle :  whereas  the  proper  charges  for  the  motor  wagons  must 
exceed  the  cost  for  two  horse  vehicles. 

In  connection  with  street  sweeping  there  appears  to  be  an 
opening  for  a  combined  motor  sprinkling  and  sweeping  machine, 
but  it  should  be  capable  of  sweeping  a  track  at  one  operation 
considerably  wider  than  the  ordinary  horse  brush,  and  if  possible 
it  should  also  be  capable  of  lifting  the  materials  collected  by  the 
brush  and  depositing  them  in  the  body  of  the  wagon. 

Several  arrangements  designed  with  this  object  have  come 
under  the  notice  of  the  Author,  but  so  far  he  has  not  seen  one 
which  he  considers  suitable  for  dealing  with  the  materials 
swept  from  streets  under  all  the  varying  conditions  of  weather. 

Use  of  Motor  Vehicles  Generally. 

The  work  which  comes  under  the  control  of  the  surveyor  is 
so  variable  in  character  that  attention  should  perhaps  be  called 
to  two  developments  in  motor  traction  which  will  no  doubt  be 
found  useful  where  the  conditions  are  found  suitable,  viz. : — 

1.  The  medium  weight  petrol  wagon  on  rubber  tyred  wheels, 
and 

2.  The  light  tractor. 

In  many  districts  strong  objection  is  offered  to  the  use  of 
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heavy  wagons  with  iron-tyred  wheels,  and  in  some  cases  u) 
doubt  authorities  wUl  consider  that  the  advantages  of  fieedom 
from  vibration  and  noise  together  with  the  greater  speed,  m 
12  miles  per  hour,  allowed  to  such  vehicles  will  more  than 
counterbalance  the  advantages  of  economy  possessed  by  the 
heavy  motor  wagon,  and  it  appears  likely  that  there  wUl  in  the 
near  future  be  a  considerable  development  in  this  direction. 

The  light  tractor  is  also  at  the  present  time  considerably  in 
evidence,  and  where  the  conditions  of  loading  and  xmloading 
are  such  that  the  wagons  cannot  be  quickly  loaded,  or 
where  there  may  be  considerable  delays  before  the  mateml 
can  be  delivered  on  the  site  of  the  works,  they  will  no  doubt 
be  used. 

It  appears  likely,  however,  that  the  motor  wagon  and 
trailer  will  be  more  economical  in  working  for  urban  purposes 
generally. 

Ambulances,  Etc. 

The  work  done  by  ambulances,  viz.,  the  removal  of  sick  and 
injured  people  to  the  hospitals,  as  also  the  removal  of  infected 
clothing  to  the  disinfectors,  and  its  return  after  disinfection, 
appears  to  be  specially  suitable  for  more  than  one  class  of  work, 
and  there  are  now  several  methods  by  which  the  one  body  can 
be  quickly  removed  and  another  placed  in  position  without 
delay. 

Steam  vehicles  have  been  recommended  for  this  class  of 
work  largely  on  account  of  their  quietness  and  smoothness  in 
operation.  Where,  however,  used  for  emergency  purposes 
many  4>cyliDder  petrol  engines  are  now  almost  equaUy  silent 
and  free  from  vibration,  whilst  they  have  the  additional  advan- 
tage of  always  being  ready  for  work  at  a  moment's  notice  if  kept 
in  good  condition. 

Motor  Fire  Appliances. 

Another  branch  of  work  in  which  the  motor  must,  in  the 
near  future,  displace  horses  is  in  the  service  of  the  fire  brigade, 
and  in  this  line  already  a  fire-brigade  can  hardly  be  considered 
up-to-date  which  does  not  contain  samples  of  motor-propelled 
vehicles. 

In  no  branch  of  the  municipal  service  is  promptness  in 
starting  and  speed  on  the  road  of  greater  importance  than  in 
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connection  with  an  outbreak  of  fire.  In  many  cases  fires  which 
would  otherwise  have  developed  into  large  conflagrations  have 
been  saved  by  the  early  arrival  of  the  reel  wagon. 

In  Liverpool  there  are,  at  the  present  time,  under  the  charge 
of  the  head  constable,  three  automobile  fire-engines  and  one 
motor  tender,  and  the  following  extract  from  his  annual  report 
puts  very  concisely  his  opinion  of  the  merits  of  the  motor 
vehicle  for  such  purposes : — 

"  The  economy  of  these  in  place  of  horse-drawn  machines  is 
manifold ;  those  which  are  equipped  with  chemical  cylinders,  as 
two  of  the  present  and  all  the  new  ones  will  be,  supply  the  place 
of  both  a  first-turn  machine  and  a  steamer,  while  the  substitu- 
tion of  oil  fuel  for  coal  practically  does  away  with  the  want  of  a 
tender,  the  tanks  carrying  enough  oil  for  a  fire  of  anything  but 
exceptional  duration.  The  one  machine  may  therefore  be  said 
to  take  the  place  of  three  machines  and  three  pairs  of  horses, 
while  the  gas  for  keeping  up  steam  costs  no  more  than  the  bare 
forage  for  one  pair  of  horses.  The  driver  on  arrival  at  the  fire 
has  no  horses  to  look  after,  and  is  available  as  a  fireman." 

Economy  in  Accommodation. 

In  comparing  motor  vehicles  with  horse  traction  a  point 
which  should  not  be  overlooked  is  the  relative  cost  of  housing 
accommodation. 

In  stables,  in  addition  to  the  space  required  for  the  horses, 
and  also  the  covered  accommodation  for  carts,  a  large  proportion 
of  building  is  required  for  storage  of  fodder  and  for  the  prepara- 
tion of  the  food,  harness,  etc. — the  total  space  required  for 
motors  only  amounting  to  about  50  per  cent,  of  that  required 
for  horses,  whilst  the  class  of  building  may  also  be  of  much  less 
expensive  character. 

Light  Vehicles. 

The  Liverpool  Corporation  have  in  use  at  the  present  time 
eleven  vehicles  of  the  heavy  type,  and  they  have  also  ten  light 
vehicles  which  are  used  by  officials  and  members  of  committees 
in  connection  with  the  works  of  the  municipality. 

The  experience  gained  with  these  latter  veldcles  may  be  of 
some  assistance  to  Members  of  the  Association  who  may  be 
considering  the  use  of  such  vehicles  in  connection  with  their 

2  P 
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duties,  or  who  may  have  work  for  which  the  light  petrol  vehicle 
is  suitable. 

Having  had  a  training  as  a  mechanical  engineer,  the  Author 
at  first  perhaps  naturally  favoured  the  vehicle  propelled  bjr 
steam.  His  experience  with  some  of  the  early  tjrpes  of  steam 
vehicle,  however,  forced  him  to  the  conclusion  that  the  advan- 
tages of  the  steam  engine,  viz.  its  elasticity  and  smoothness, 
were  more  than  counterbalanced  by  the  difficulty  in  obtain- 
ing a  satisfactory  supply  of  water  and  of  maintaining  the 
very  light  type  of  vertical  fire  tube  boiler  then  in  use,  and  that 
these  disadvantages  would  at  any  rate  for  the  time  be  sufiBcient 
to  severely  handicap  any  light  steam  vehicle  intended  for  use 
over  considerable  distances. 

Attention  was,  therefore,  directed  to  the  petrol  explosive 
engine,  and  in  1901  the  Author  acquired  one  of  the  earliest  motor 
bicycles,  covering,  during  the  summer,  some  7000  miles.  Where 
cheapness  in  first  cost  and  subsequent  maintenance  is  a  matter 
of  necessity,  whilst  at  the  same  time  considerable  distances  have 
to  be  covered,  the  motor  cycle  may  with  advantage  take  the 
place  of  the  ordinary  cycle  for  the  younger  and  more  active 
Members. 

For  many  purposes  of  the  surveyor,  however,  the  three- 
wheeled  vehicle  is  superior,  and  especially  is  this  the  case  during 
the  winter  months  and  wet  weather,  when  greasy  roads  may 
have  to  be  negotiated  at  nights.  A  very  suitable  form  is  the 
motor  bicycle,  which  in  bad  weather  can  be  readily  converted 
into  a  tricycle  or  fore  car.  The  cost  of  running  such  a  vehicle 
(which  does  not  require  a  driver)  should,  on  an  average  of 
6000  miles  per  annum,  work  out  approximately  as  follows:— 

Total  cost,  £60.  ^ 

Life,  say  three  years,  £20 -g 

Tyres       -2 

Petrol  and  stores '2 

Repairs -2 

Licences,  etc .  1 

Total  cost      j..-,^. 

Cost  per  mile  taken  on  COOO  =  1  *5d.  per  mile. 

Tlie  two-seated  car  comes  next  in  the  order  of  size,  and  will 
be  found  to  very  satisfactorily  meet  most  of  the  requirements  of 
a  surveyor. 

Where  greater  seating  accommodation  is  occasionally  required, 
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this  is  best  supplied  by  having  the  back  or  tonneau  portion  re- 
movable, or  by  separate  hiring  of  a  larger  vehicle  according  to 
ihe  requirements  of  the  case,  and  it  should  not  be  forgotten  that 
workii^  costs  (and  particularly  the  cost  of  tyres)  are  consider- 
ably increased  by  the  carrying  about  of  any  unnecessary  weight. 

With  regard  to  the  number  of  cylinders  recommended  for 
such  a  car,  the  Author  considers  that  a  single  or  two-cylinder  car 
of  8  to  10  horse-power  meets  all  requirements  for  a  two  or 
occasional  four-seated  car,  but  if  a  four-cylinder  car  is  preferred 
it  can  now  be  obtained  from  several  makers  at  a  reasonable  cost. 
It  appears,  however,  doubtful  whether  for  purposes  of  hard  work 
the  additional  smoothness  in  running  is  not  more  than  counter- 
balanced by  the  additional  complication,  especially  where  a 
trained  driver  is  not  kept. 

The  cost  of  running  such  a  car  taken  on  a  basis  of  8000  miles 
per  annum  should  work  out  on  the  average  as  follows : — 

First  ooet,  inoluding  spares,  hood,  and  screen,  £200. 

d. 

Life,  say  four  years,  £66 1  -50 

Tyres    ..     120 

Petrol,  stores,  and  ignition        *64 

Repairs '64: 

Insurances  and  Uoenoee     *27 

Driver,  if  required      1  '87 

Totalcost      612(1. 

Cost  per  mile  taken  on  8000  miles  =  OyU  per  mUe. 

When  a  larger  car  is  required  it  is  seldom  necessary  to 
exceed  16  to  18  horse-power.  Such  a  car  requires  the  attention 
of  an  experienced  driver,  and,  when  provided  with  seats  for  five 
exclusive  of  the  driver,  is  found  useful  by  sub-committees  for 
inspection  purposes. 

The  cost  of  running  such  a  car  should  on  the  average  work 
out  as  follows  : — 

Proportion  of  life,  say  five  yean        3*0 

Tyres      1*5 

Petrol  oU  and  stores     '8 

Repairs -8 

Insurance  and  licences *3 

Driver     2-0 

Totalcost 8«. 

Cost  per  mile  taken  on  8000  miles  per  annum  s  8^.  per  mile. 

2  P  2 
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Id  connectdon  with  the  porohase  of  the  above  types  for  the 
purposes  of  the  surveyor  or  engineer,  the  following  points  should 
be  insisted  upon  : — 

Tyres,  especially  on  driving  wheels,  should  be  larger  than 
sizes  recommended  in  tyre-maker's  list,  and  should  also  have  an 
ample  thickness  of  rubber  outside  the  can\'B8. 

All  gears  should  be  lower  than  for  touring  cars,  and 
especially  should  this  be  so  in  the  case  of  the  lowest  gear,  as 
surveyors  are  often  oflf  the  main  roads  and  in  many  cases 
require  the  car  to  mount  steep  hills,  which  the  makers  do  not 
usually  provide  for. 

Brakes  should  all  be  metal-to-metal  and  easily  adjustable. 
The  clutch  should  not  be  withdrawn  by  the  action  of  putting  on 
either  of  the  brakes,  as  the  engine  can  in  this  case  be  used  as  an 
additional  brake  on  steep  hills. 

Where  a  single  ignition  is  fitted,  the  accumulator  and  coil, 
though  not  free  from  trouble,  are  on  the  whole  better  than  most 
magnetic  ignitions  alone. 

The  control  of  the  engine  should  be  by  governor  and  pedal 
accelerator,  and  the  hands  should  be  left  free  for  steering. 

There  is  great  scope  for  the  further  utilisation  of  such  vehicles 
in  connection  with  a  surveyor's  everyday  work.  They  are  of 
great  advantage  in  enabling  the  surveyor  to  keep  in  close  toad) 
with  the  progress  of  the  works,  so  that  he  may  see  for  himself 
from  time  to  time  that  the  men  under  his  charge  are  conducting 
them  to  the  best  advantage.  They  also  enable  him  to  make 
personal  inspections  promptly  when  required,  and  to  keep  a 
check  u^x^n  expenditures  in  a  way  which  it  would  otherwise  be 
impossible  for  him  to  do. 

The  Author  is,  therefore,  in  favour  of  motors  wherever  such 
vehicles  can  show  an  advantage  over  present  methods,  whether 
the  improvement  be  in  the  direction  of  greater  economy  or  of 
the  more  prompt  dealing  with  such  matters  as  affect  the  public 
health,  and  he  considers  that  the  successful  road  surveyor  of  the 
future  will  I'equire  to  have  an  intimate  knowledge  not  only  of 
the  action  of  such  vehicles  on  the  road  surfaces,  but  also  the 
eflect  of  the  i*oad  surfaces  on  the  vehicles  and  their  occupants. 

He  therefore  adWses  the  younger  Members  of  this  Associa- 
tion to  acquire  a  practical  knowledge  of  the  tiiotor  by  personallT 
driving  and  maintaining  where  possible,  as  in  this  way  the  best 

wledge  is  obtained,  and  without  this  knowledge  it  is  veiy 
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difficult  to  thoroughly  understand  the  modifications  which  the 
fiist  motor  requires  in  connection  with  road  surfaces.] 

Some  points  which  have  occurred  to  the  Author  as  objec- 
tionable in  passing  over  road  surfaces  when  motoring  are  as 
follows : —  J 

1.  The  abrupt  endings  of  patches  which  are  hardly  notice- 
able with  slow  traflSc  and  large  wheels,  but  cause  an  unpleasant 
jolt  if  passed  over  quickly  in  a  motor  vehicle. 

2.  The  excessive  rounding  of  the  sides  of  roads  practised  in 
some  counties,  which  tends  to  make  the  roads  dangerous  for  fast 
traffic,  especially  in  wet  weather. 

3.  The  crossfall  to  outside  of  quick  curves,  which  drives  fast 
traffic  to  keep  the  inside  of  the  bend  to  obtain  the  super-eleva- 
tion of  tlie  outer  wheel,  which  means  safety  as  compared  with 
the  danger  of  side-slip  if  taken  on  the  outside. 

4.  Hie  elevation  of  paved  crossings  and  manholes  above  the 
surface  of  macadam  roads,  especially  in  towns  and  populous 
places. 

5.  The  too  sudden  rise  in  the  surface  of  the  roadway  over 
small  bridges  and  culverts,  which  causes  severe  shocks  and  some- 
times jumping  of  long  wheel  base  cars. 

6.  The  non -removal  of  loose  stones.  These  in  some  districts 
are  raked  to  the  side  once  or  twice  daily,  a  great  advantage  to 
all  users  of  rubber  tyred  wheels. 

As  one  who  enjoys  motoring  on  good  roads,  and  who  has  from 
time  to  time  inflicted  a  considerable  amount  of  dust  upon  the 
other  users  of  the  road,  the  Author  thinks  it  a  great  pity  that  no 
serious  attempt  has  been  made  to  tackle  the  dust  nuisance  from 
a  point  of  view  which  automobilists  might  well  be  expected  to 
take  up. 

Each  time  a  fast  car  passes  along  a  dusty  road  it  puts  a  con- 
siderable percentage  of  the  dust  in  motion,  most  of  which  settles 
down  on  the  surface  of  the  road,  to  be  again  disturbed  by  suc- 
ceeding cars. 

If  some  of  our  automobile  friends  would  tackle  the  dust 
nuisance  by  means  of  a  fast  vehicle  in  such  a  way  as  to  enable 
authorities  responsible  for  lengths  of  main  roads  to  satisfactorily 
remove  all  dust  from  such  roads  daily,  they  would  be  doing 
something  to  encourage  the  further  extension  of  the  automobile 
industry,  and  they   would  have  little  difficulty  in  finding  a 
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market  for  such  an  apparatus — as  it  appears  likely  that  for 
some  time  to  come  many  roads  will  continue  to  be  made  of  the 
most  economical  materials  available. 

Whilst,  therefore,  it  is  clearly  the  duty  of  the  surveyor  re- 
sponsible for  roads  to  experiment  with  dustless  materials,  and 
to  find,  if  possible,  methods  to  prevent  the  dust  from  being 
formed,  or  (when  formed)  from  rising,  it  is  equally  the  duty  of 
the  motorist  to  do  all  that  can  be  done  by  mechanical  means  to 
provide  for  the  removal  of  the  dust,  if  this  be  attainable,  or  to 
so  design  Ids  vehicle  that  its  passage  over  a  dusty  road  need  not 
cause  greater  inconvenience  ihoji  other  vehicles  to  the  general 
public,  who  are  entitled  to  fair  treatment  on  the  public  highways 
of  the  country. 


DISCUSSION. 

Mr.  H.  T.  Wakelam  :  I  wish  to  propose  a  hearty  vote  of 
thanks  to  Mr.  Brodie  for  his  paper.  About  a  month  ago  I  got 
out  some  figures  showing  the  depreciation  of  various  types  of 
motor  cars,  and  the  car  we  decided  upon  getting  comes,  for 
15,000  miles  per  annum  run,  within  *  21  of  the  amount  allowed 
for  depreciation  for  the  four-cylinder  light  car.  Mr.  Brodie  has 
also  given  us  some  very  interesting  points  as  to  the  construction 
of  cars.  I  quite  agree  with  the  points  put  forward  by  Mr. 
Brodie,  with  the  exception  of  No.  5.  "  The  too  sudden  rise  in 
the  surface  of  the  roadway  over  small  bridges  and  culverts, 
which  causes  severe  shocks,  and  sometimes  jumping  of  long 
wheel  base  cars."  That  is  a  matter  which  requires  very  careful 
consideration,  because  it  is  not  competent  to  alter  much  the  old 
bridges  we  have  to  deal  with,  to  say  nothing  of  the  bridges  of 
railway  and  canal  companies.  If  there  is  one  class  of  bridge  on 
main  roads  that  is  a  cause  of  difficulty  and  trouble  it  is  the  old 
hog-backed  bridges,  and  the  sooner  they  are  all  removed  the 
better. 

Mr.  A.  E.  Collins  :  I  have  pleasure  in  seconding  the  vote. 
I  have  noticed  a  tremendous  difference  in  the  cost  of  the  up- 
keep of  steam  wagons  now  as  compared  with  the  cost  a  few 
years  since.  The  first  motor  wagon  I  had  was  built  about  three 
years  ago^  and  from  the  first  day  it  was  put  in  use  b^an  to  cost 
money  for  repairs,  and  when  we  had  used  it  twelve  months^  I 
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"thought  we  should  have  to  give  it  up,  it  was  costing  so  much. 
During  this  twelve  months  we  got  rid  of  most  of  the  weak  parts, 
■nd  the  cost  of  repairs  fell  considerably.  Three  months  ago  we 
iMHight  another  wagon,  built  under  the  new  regulation  as  to 
weight,  and  it  has  not  cost  a  penny  in  repairs,  which  shows  the 
gnat  difference  effected  by  the  fidteration  in  the  law.  With 
good  steam  wagons  where  you  can  manage  to  load  and  discharge 
qnicklyy  you  can  do  the  work  much  cheaper  than  with  horses. 

Mr.  W.  Harpur  :  My  experience  of  motor  wagons  does  not 
work  out  very  favourably  as  to  cost.  I  have  four  motor  wagons 
in  Cardiff  for  the  collection  of  refuse,  and  giving  them  a  ten 
years'  life,  and  putting  only  one-half  of  the  amount  Mr.  Brodie 
does  for  depreciation,  that  is  to  say  50/.  instead  of  100/.,  I  find 
that  for  short  runs  up  to  a  mile  and  a  half  the  cost  of  working 
motors  for  refuse  collection  runs  to  35  per  cent,  in  excess  of 
that  of  horse  power.  The  conditions  no  doubt  in  Cardiff,  and 
the  method  of  collection,  vary  very  much  from  what  they  do  in 
liverpool,  but  even  taking  the  Liverpool  figures  where  a  motor 
has  to  stand  for  eighty  minutes  for  loading,  I  can  hardly  conceive 
it  can  work  out  economically  if  all  charges  are  included.  In 
Cardiff  I  put  my  average  working  day's  expenses  at  27s.,  as 
against  Mr.  Brodie's  33s. ,  and  the  average  cost  of  horse  and 
man  is  9s.  lOd.  as  against  Liverpool's  9s.  4d.  I  find  taking 
that  basis  we  are  losing  4d,  or  51.  a  week  on  every  motor  we  are 
working.  As  to  motors  for  street  watering,  I  have  not  the 
slightest  doubt  that  when  constantly  working  they  will  prove 
more  economical  than  horse  power.  But  there  are  other  circum- 
stances to  be  considered  in  connection  with  that.  The  water 
cart  is  not  always  wanted.  What  is  to  be  done  with  motor 
water  vans  and  their  drivers  on  a  wet  day  ?  Sewers  do  not  always 
want  flushing,  and  that  is  about  the  only  other  usefid  work  to 
which  you  can  put  motor  water  vans  when  street  watering  is 
not  necessary.  I  should  not  want  them  in  Cardiff  at  any  time 
for  that  purpose,  because  all  the  sewers  are  provided  with 
automatic  flushing  tanks.  It  may  be  said  that  you  can  change 
the  bodies  so  as  to  use  the  motors  as  ash-wagons.  But  you 
want  your  ash-wagons  constantly  in  use  for  refuse  collection, 
and  even  if  you  did  not,  changing  the  bodies  daily  takes  time, 
and  costs  money.  It  seems  to  me  that  a  more  economical 
method  where  conditions  are  suitable,  and  where  loads  can  be 
obtained  at  particular  spots,  would  be  by  using  motor  tractors, 
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instead  of  motor  wagons.  That  is  to  say,  that  the  motor  tnctor 
could  leave  the  empty  wagons  at  particular  points,  and  then 
when  it  had  completed  the  round  with  the  empty  wagons, 
return  and  collect  the  loaded  wagons.  Such  a  system  as  tbt 
might,  I  believe,  be  worked  economically.  I  am  very  glad 
Mr.  Brodie  has  called  the  attention  of  manufacturers  of  motors 
as  to  what  may  be  done  by  them  in  assisting  us  all  round  in 
our  work. 

Mr.  0.  E.  Winter:  I  have  had  two  of  Thomycrofb's  wagons 
for  the  last  five  years,  and  my  experience  has  been  somewhat 
similar  to  Mr.  Brodie's :  that  the  cost  of  their  upkeep  and  repairs 
has  been  very  heavy.     The  repairs  to  my  wagons  have  averaged 
150/.  per  annum,  which  is  very  heavy.    I  think  that  has  been  due 
largely  to  the  working  parts  of  the  old  type  of  motor  van  not 
being  suflBciently  strong  to  stand  vibration.   From  correspondence 
I  have  had  with  some  manufacturers  recently,  I  find  ibat  some 
makers  are  prepared  to  undertake  the  upkeep  of  their  wagons 
for  a  period  of  five  years  for  payments  varying  from  30/.  for  the 
first  year  to  50/.  for  the  fifth  year.     That  shows  they  have  con- 
siderable confidence  in  their   machines.     The   cost  of  motor 
haulage  stated  in  the  comparative  statement  of  cost  given  by 
Mr.  Brodie  strikes  me  as  very  low.     I  do  not  know  whether  all 
charges  have  been  included  in  these  figures,  including  all  estab- 
lishment charges.     K  that  is  the  case  these  figures  are  very  low, 
and  I  am  afraid  we  could  not  carry  out  work  in  London  at  any- 
thing like  that  figure.     My  experience  has  been  very  similar  to 
Mr.  Harpur  as  to  the  cost  of  dust  collecting ;  that  motor  haulage 
costs  30  to  40  per  cent,  more  than  horse  haulage  in  this  work. 
With  regard  to  street  watering,  I  have  had  excellent  results. 
At  Hampstead  with  the  stifi*  gradients  we  have,  the  motor  vans 
engaged  in  watering  works  out  cheaper  than  horse  haulage.    The 
1000  gallon  tank  does  the  work  of  five  or  six  horses.     They  are 
also  very  valuable  for  washing  paved  streets  and  flushing  sewers. 
The  1000  gallon  tank  fitted  with  a  10-inch  valve  provides  a  very 
effective  flush.     I  keep  the  wagons  usually  on  street  watering 
and  haulage  of  materials,  and  it  is  only  on  occasions  when  not 
required  for  this  work  that  they  are  used  for  dust  collection. 
My  experience  has  been  that  if  you  have  sufficient  work  to  keep 
them  running,  especially  on  long  journeys,  motor  haulage  should 
prove  economical. 

Mr.  E.  G.  Mawbey  :  At  Leciester  we  had  such  an  experience 
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with  a  1000  gallon  motor  flushing  van  as  to  convince  us  that  it 
is  efficient  and  economical  We  now  use  it  for  washing  out  and 
flushing  all  the  dead  ends  of  the  old  sewers,  where  we  have  no 
flushing  tanks.  It  is  a  very  economical  and  effective  arrange- 
ment of  flushing  such  sewei-s.  Witli  regard  to  motor  vehicles 
generally,  I  went  into  the  matter  thoroughly  for  scavenging 
purposes.  We  have  destructors  in  several  parts  of  the  town  to 
minimise  the  carting  and  we  find  it  much  cheaper  to  go  on  with 
the  horse  haulage.  With  regard  to  the  state  of  the  roads,  I 
sympathise  with  the  public  with  regard  to  the  dust  nuisance. 
The  vote  of  thanks  having  been  unanimously  passed, 
Mr.  J.  A.  Bbodie,  in  reply,  said :  I  thank  you  for  the  vote 
of  thanks  you  have  so  kindly  carried.  With  regard  to  the 
question  of  bridges  raised  by  Mr.  Wakelam,  I  was  not  grumbling 
so  much  about  the  gradients  leading  up  to  railway  and  other 
modem  bridges  with  a  fairly  easy  rise,  as  the  bridges  over  small 
culverts  which  rise  suddenly  some  few  feet  above  the  general 
surface  of  the  road,  where  a  rearrangement  of  the  surface  at  a 
small  cost  would  make  travelling  very  much  more  comfortable 
for  motor  vehicles  and  other  fast  traffic.  I  have  had  experience 
of  travelling  over  many  of  these  small  bridges,  and  the  result 
was  that  in  one  case  all  four  wheels  left  the  gix)und.  Mr.  Collins 
referred  to  the  cost  of  up-keep,  and  I  should  like  to  say  that  we 
in  Liverpool  have  also  gone  through  a  troublous  time  owing  to 
the  legislation  preventing  the  construction  of  motor  wagons 
built  on  proper  lines.  The  comparative  tables  of  work  were 
given  in  the  paper  for  the  purpose  of  letting  persons  interested 
see  generally  what  the  motor  wagons  have  been  doing  under 
varying  conditions  as  to  length  of  cartage.  In  Liverpool,  fortu- 
nately, or  unfortunately,  we  have  cartage  distances  of  2i  miles, 
and  on  distances  of  21  miles  where  you  can  get  20  to  25  miles 
per  day  out  of  the  motor  wagon,  there  is  no  doubt  they  are  very 
economical.  Where  you  get  down  to  the  short  distances  men- 
tioned by  Mr.  H«u:pur,  and  you  must  have  facilities  for  quickly 
filling  your  wagons — that  is  the  essence  of  the  whole  thing,  I 
have  given  a  fair  average  time,  eighty  minutes  for  filling,  but 
the  work  can  be  done  in  fifty  minutes,  and  get  another  load  out 
of  the  vehicle.  For  distances  of  a  mile,  the  cost  of  9d.  per  ton 
for  the  motor  and  d^d.  per  ton  for  horse  haulage,  shows  the 
border  line.  At  this  distance,  if  arrangements  for  loading  and 
unloading  are  quick,  the  motor  wagon  can  still  pay,  but  if 
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the  conditions  are  such  that  yon  cannot  load  quickly  with  the 
charge  given,  it  cannot  pay.  With  r^ard  to  Mr.  Harpur's 
remark  as  to  tractors,  I  am  not  quite  clear  where  the  tractor 
comes  in  and  the  motor  wagon  stops.  If  you  have  conditions 
where  you  cannot  load  and  unload  quickly,  it  may  be  that  the 
motor  tractor  will  be  more  advantageous  than  the  motor  wagon, 
generally  speaking,  in  a  town.  I  think  the  motor  wagon  will 
have  the  advantage.  One  of  the  reasons  why  in  the  case  of  a 
town  I  tliink  you  will  get  little  advantage  by  having  a  tractor, 
is  the  difficulty  of  how  the  wagon  is  to  be  moved  from  place  to 
place.  Mr.  Winter  referred  to  the  cost  of  maintenance.  As  I 
said  before,  we  got  our  wagons  at  a  time  when  wagons  bad  to 
be  built  to  a  very  light  specification.  We  went  through  them 
piece  by  piece,  and  replaced  the  weak  pieces  by  stronger  parts. 
The  Liverpool  motor  wagons  were  paid  off  in  five  years,  and  are 
now  as  good  as  ever.  That  is  why  I  think,  with  reasonable  use 
and  renewals,  the  life  of  a  motor  wagon  should  be  at  least  ten 
years. 


ROAD    CONSTRUCTION,    MAINTENANCE, 
IMPROVEMENTS,   AND    SUBSIDIES. 

By  H.  T.  WAKELAM,  M.lNST.aE, 

County  Engineer  of  Middlesex.  » 

It  is  well  known  to  most  of  the  Members  of  the  Association, 
that  the  suitability  of  the  principles  of  road  formation  and  con- 
struction, followed  for  so  many  years  in  this  country,  has  of  late 
been  much  questioned,  as  to  whether  the  principles  are  framed 
on  the  right  lines  or  otherwise,  to  meet  the  requirements  of  the 
mechanical  traction  introduced  upon  main  and  district  roads 
in  recent  years. 

In  consequence  of  this  mechanical  trafSc,  and  its  resultant 
dust  nuisance  for  five  or  six  months  of  the  year,  considerable 
agitation  has  been,  and  is  being,  created  in  various  directions, 
for  an  improvement  of  the  highways  of  this  country,  and  many 
ideas  are  being  put  forward  with  a  view  to  effecting  a  drastic 
change  and  reform  in  the  existing  arrangements  and  systems, 
connected  with  road  maintenance  throughout  England  and 
Wales. 

With  these  facts  in  mind,  the  Author  proposes  to  deal  very 
briefly  with  the  subject-matter  of  this  paper,  so  that  all  present 
may  have  an  opportunity  for  discussing  what,  in  his  opinion, 
is  of  the  greatest  importance  to  the  whole  of  the  Members  of 
the  Association. 

The  principles  of  formation  and  construction  referred  to, 
have  been  based  chiefly  upon  lines  laid  down  by  Telford  and 
Macadam  early  in  the  last  century,  which  lines  demand  that 
the  best  materials  obtainable  should  be  employed  in  road  con- 
struction and  maintenance,  and  more  especially  in  the  top 
stratum  of  metalling  in  contact  with  the  trafSc. 

It  has  been  held,  hitherto,  that  a  good  foundation,  with 
a  covering  layer  of  hard  material,  and  a  surface  Wearing 
stratum  of  good  basalt,  granite,  or  blue  mountain  limestone 
(according  to  the  trafSc  requirements),  broken  to  a  Ij^in. 
or  2-in.  gauge,  properly  consolidated  with  fine   material  and 
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water,  to  a  curvature  or  cross  fall  of  firom  1  in  30  to  1  in  36, 
forms  a  sufiBcient  surface  for  the  purpose  of  a  macadamised  roai 
With  the  additional  factor  of  suitable  drainage,  both  for  surface 
and  subsoil,  these  principles  have  been  closely  followed  in  tie 
more  recent  construction  of  our  highways.  Steeper  cro« 
gradients  have  also  been  adopted  where  softer  materials  than 
those  enumerated  have  been  used. 

The  use  of  metalling  of  larger  sizes  than  those  mentioned, 
has  lately  been  practised  on  some  roads  carrying  a  heavy  tanffic 
in  Middlesex,  and  under  such  conditions  the  increased  size  of 
the  metalling  has  been  productive  of  improved  surfaces,  and  less 
dust  and  scavenging  has  attended  its  use. 

There  are  several  contingent  considerations  of  importance  and 
interest  in  connection  with  the  use  of  road  materials,  viz.,  the 
geological  formation  of  the  area  the  local  engineer  has  to  deal 
with,  and  the  neighbourhood,  or  country,  in  his  immediate 
vicinity. 

Jones  may  be  stationed  in  one  of  the  north-west  coimties  of 
England,  where  there  is  a  rainfall  well  over  100  inches  during 
the  year,  whilst  Bobinson,  in  one  of  the  eastern  counties, 
experiences  a  rainfall  much  below  20  inches.  Jones,  with  the 
advantages  of  basalts,  granites,  rocks,  whinstones,  etc.,  at  his 
command,  combined  with  the  heavy  rainfall,  must  necessarily 
possess  greater  facilities  for  securing  good,  sound  roads,  at  a 
clieaper  rate  than  Bobinson,  owing  to  the  latter  having  to 
import  the  better  class  material  he  uses,  principally  from  the 
Bhine,  Belgium,  Guernsey,  etc. 

Maintenance  charges  should  be  less  in  the  former  than  in 
the  latter  instance.  This  is  primarily  due  to  the  local  con- 
ditions which  obtain  in  the  two  differently  placed  areas,  although 
in  the  north-west  counties  referred  to,  greater  damage  is  liable 
to  be  intermittently  caused  to  the  road  surfaces  by  the  exces- 
sive local  rainfalls  usually  associated  with  these  neighbourhoods, 
than  is  experienced  in  the  eastern  counties. 

Given  a  good  sub-soil,  a  good  foundation,  good  materials, 
consolidation,  etc.,  a  macadamised  highway,  formed  upon  proper 
constructive  principles,  should  not  be  much  affected  when  sub- 
jected to  the  mean  rainfall  of  this  country,  provided  a  proper 
system  of  drainage  has  been  devised  to  meet  the  ordinary 
requirements  of  each  particular  case. 

In  numerous  counties  of  England  and  Wales  however,  many 
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miles  of  the  more  ancient  highways  exist,  without  either  arti- 
ficial foundations  or  underdrainage,  and  the  road  engineer  has, 
necessarily,  many  diflSculties  to  meet  in  this  respect,  which  are 
not  understood  or  appreciated  by  those  outside  the  profession. 
It  is  only  with  a  smooth,  dustless  surface  that  they  appear  to  be 
concerned.  How  such  a  surface  is  obtained,  to  them,  is  another 
matter. 

From  personal  experience,  the  Members  of  this  Association 
are,  no  doubt,  well  acquainted  with  the  many  diflSculties  met 
with  in  securing  funds  for  the  purposes  of  providing  existing 
carriageways  with  proper  foundations  and  underdrainage. 

In  the  majority  of  provincial  (especially  the  agricultural) 
counties,  it  is  as  much  as  possible  for  the  authorities  concerned 
to  obtain  suflRcient  money  from  their  rateable  values  (without 
thrusting  undue  burdens  upon  their  ratepayers)  to  procure  the 
best  kind  of  materials  for  the  ordinary  maintenance  of  their 
roads,  apart  from  improvement  works,  in  connection  with 
foundations,  drainage,  or  widenings.  In  consequence,  the  major 
portion  of  the  carriageways  throughout  England  and  Wales  to 
this  date,  lack  the  one  all-important  factor  in  proper  road  forma- 
tion— viz.  a  firmly  packed  foundation  of  broken  rock,  stone,  or 
other  suitable  hardcore,  with  proper  drainage  facilities. 

Some  years  ago,  the  Author,  as  a  county  surveyor,  had 
charge  of  about  600  miles  of  main  roads,  outside  the  urban  areas* 
in  one  of  the  west-midland  counties  of  England.  For  the  purpose 
of  being  in  a  position  to  thoroughly  advise  the  Council  of  that 
county  in  connection  with  a  certain  course  they  were  taking,  he 
caused  test  holes  to  be  sunk  about  400  yards  apart  along  the 
main  road  carriageways  (outside  the  urban  areas)  to  obtain 
reliable  information  as  to  the  nature  and  depth  of  road  crust. 
It  may  be  of  interest  to  many  of  the  Members  present,  to  learn 
that  the  thickness  of  the  metalling,  or  road  crust,  did  not 
average  more  than  4  inches.  Throughout  the  greater  length  no 
proper  foundations  existed,  and  the  stratum  of  metalling  carrying 
the  traflSc  was,  for  many  miles,  i-esting  only  upon  a  clayey  sub- 
soil. To  all  appearances,  with  their  beautifully  smooth  surfaces 
(obtained  by  the  use  of  Clee  Hill  basalt,  hand  broken  to  a 
small  gauge  and  steam  rolled),  the  rural  main  roads  throughout 
the  whole  of  that  county  were  strong  enough  to  carry  any 
weight,  and  it  was  only  after  a  concentration  of  traction  and 
other  heavy  tiattic,  that  their  actual  weakness  was  exposed.     This 
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state  of  things  is,  no  doubt,  to-day  typical  of  hundreds  of  mfles 
of  rural  main  and  district  highways  throughout  England  and 
Wales. 

A  road  may  be  situated  where  flints  or  other  poor  quality 
materials  are  procurable  at  a  fairly  reasonable  rate,  withont 
the  additional  cost  of  railway  transit  or  wat^  freightage 
attaching  to  the  supply  of  good  basalt,  or  granite.  Flints,  or 
poor  quality  stone,  are  consequently  used,  and,  if  the  traffic 
be  at  all  heavy,  the  result  is  that  in  the  summer  months  the 
dust  nuisance,  under  modem  conditions,  is  unbearable ;  whilst 
in  the  winter  months  the  road  surface,  especially  after  a  frost, 
gives  way  considerably  under  traffic,  and  it  is  only  by  heavy 
expenditures  of  labour,  fresh  materials,  and  rolling,  that  the 
carriageway,  so  damaged,  can  be  restored  to  anything  like  a 
decent  condition. 

Under  such  circumstances  it  will  be  found  much  cheaper  in 
the  end  to  import  and  lay  down  the  more  expensive  basalt  or 
granite,  even  with  the  extra  freightage  charges ;  and  if  this  point 
were  more  often  driven  home  in  a  forcible  manner,  to  the  mem- 
bers of  the  local  authorities  concerned,  many  miles  of  carriageway 
surfaces  would  doubtless  be  improved,  and  the  existing  dost 
nuisance  greatly  mitigated  thereby.  The  Author  is  aware  of  the 
difficulty  in  this  respect,  and  the  feeling  there  is  on  the  part  of 
some  members  of  local  authorities  to  stint  the  supply  of  mate- 
rials for  roads,  to  the  advantage  of  other  local  matters  of  probably 
much  less  importance. 

The  Author  understands  that  a  State  Institution  has  been 
suggested,  or  formed,  to  initiate  tests  of  different  stones  suitable 
for  road  macadam,  in  addition  to  which,  as  all  the  members  are 
aware,  tests  of  various  materials  assumed  to  be  suitable  for  such 
a  purpose  have  in  different  directions  recently  been  made. 

Recognising  to  some  extent  the  value  of  the  data  obtained, 
showing  the  degrees  of  accuracy  attaching  to  these  tests,  the 
Author  thinks  there  is  still  much  doubt  as  to  the  actual  value  of 
the  various  basalts,  granites,  syenites,  trap  rocks,  quartzites,  etc., 
now  on  the  market  as  road  materials.  In  the  Author's  opinion 
their  actual  value  for  the  purpose  of  road  maintenance  can 
only  be  ascertained  after  a  prolonged  test  under  traffic,  and 
climatic  conditions. 

Exemplifications  of  this  view  have  been  seen  in  the  various 
urban  and  rural  districts  of  the  county  of  Middlesex,  in  which 
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the  Author  for  some  years  past  has  been  able  to  watch  closely 
the  effects  of  heavy  wear  and  tear  of  roads,  with  varying  founda- 
tions, under  practically  all  conditions  of  traffic,  upon  which  the 
results  of  published  tests  have  by  no  means  been  upheld  or 
confirmed. 

There  is  a  greater  demand  than  ever  for  smooth  hard  wearing, 
dustless  road  surfaces,  and  whatever  kind  of  material  is  used,  it 
should,  in  the  Author's  opinion,  be  broken  to  as  nearly  a  cubical 
shape  as  possible. 

Wearing  qualities  of  hand-broken  materials  are  infinitely 
greater  than  the  flaky  stone  produced  by  some  stone-breaking 
machines.  Except  in  a  few  counties,  however,  it  is  difficult  to 
procure  the  former,  owing  to  the  shortness  of  labour  obtainable 
in  this  particular  line.  The  Author  in  this  connection  is  inclined 
to  the  belief  that  the  change  to  the  use  of  so  much  machine- 
broken  stone  accounts  to  some  extent  for  the  prevalent  dust 
nuisance  and  surface  disintegration,  with  the  consequent  raising 
of  small  particles  of  metalling,  especially  by  fast  motor  car  traflBc. 

That  disintegration  takes  place  under  light  motor  cars,  with 
smooth  india-rubber  wheel  tires  cannot  be  gainsaid,  and  these 
tires  cause  more  wear  and  tear  to  road  surfaces  than  is  perhaps 
appreciated.  The  passage  of  rapidly  moving  motor  cars  along 
carriageways,  especially  on  which  flints  or  poor  quality  mate- 
rials are  used,  causes  the  particles  of  the  detritus  in  the  inter- 
stices of  the  metalling  to  rise  to  the  surface,  to  be  subjected  to 
crushing  by  heavier  vehicles  with  ordinary  wheel  tires,  and  so  to 
create  a  large  addition  to  the  dust  nuisance. 

With  a  general  use  of  basalts  or  granites,  well  steam  rolled, 
first  in  a  dry  state,  until  a  mosaic-Uke  surface  is  obtained,  and 
afterwards  covered  with  J-in.  chippings  of  the  same  material  as 
that  used  for  metalling,  blinded  with  fine  machine  chippings 
also  of  the  same  material,  and  well  watered  and  rolled  until 
thoroughly  consolidated,  the  dust  nuisance  would  be  considerably 
reduced. 

This  method  of  sheeting  resists  much  abrasion,  with  a  mini- 
mum of  wear  by  light  locomotives  and  mechanical  traflBc,  and 
obviates  much  disintegration. 

It  may  not  be  out  of  place  to  state  here  that,  in  the  Author's 
opinion,  the  most  complete  mitigation  of  the  dust  nuisance  would 
be  best  obtained  by  the  utilisation  of  some  suitable  agent  in 
connection  with  basaltic  or  granitic  road  formations,  or  some 
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such  hard  wearing  materials,  so  as  to  procure  an  asphaltic  kind 
of  road  surface  preparation,  with  a  good  foothold  for  hoises. 

The  first  cost  in  most  counties  of  basaltic  or  granitic  fonna- 
tions,  untreated  with  asphaltic  or  bituminous  compounds,  leaves 
sufficient  margin  in  cost  to  allow  of  some  kind  of  treatment  to 
ensure  an  eflBcient  degree  of  waterproofing,  at  a  rate  favourably 
comparable  with  treated  slag  or  limestone,  and  with  a  resultant 
life  much  longer  than  can  possibly  be  obtained  by  the  use  of 
either  of  the  latter  materials  under  heavy  traflBc  conditions. 

Some  such  formation  has  lately  been  carried  out  on  the 
Heaton  Moor  Road,  near  Stockport,  Cheshire,  and  in  the  Stret- 
ford  Urban  District,  Manchester,  at  what  the 'Author  understands 
to  l>e  a  most  reasonable  first  cost.  In  connection  ^ith  these 
i*oads,  the  Local  Government  Board  granted  a  loan  for  fifteen 
years,  over  which  period  the  repayments  of  principal  and 
interest  extend.  This  extensive  loan  period  is  well  worth  the 
consideration  of  all  present,  for  if  the  first  cost  is  reduced  to  a 
common  denominator  per  yard,  it  may  be  found  that  the  system 
will,  in  the  end,  compare  favourably  with  the  cost  attaching  to 
the  ordinary  upkeep  of  basaltic  or  granitic  formations.  On  these, 
over  a  given  period,  the  labour  bill  would,  no  doubt,  be  much 
greater  than  that  for  the  formation  for  which  the  Local  Grovem- 
ment  Board  have,  the  Author  believes,  given  a  fifteen  years'  loan 
period. 

Such  a  system  of  surface  covering  would  be  found  more 
expeditious  than  the  laying  of  any  kind  of  setts,  or  of  the 
German  process  of  small  random  paving,  now  being  experi- 
mented with  in  this  country.  The  time  it  would  take  to  cover 
a  road  of  any  length  (e.g.  the  road  from  London  to  Brighton), 
with  either  setts  or  random  paving,  would  be  enormous. 

The  Author  has  often  tliought  that  if  the  costs  per  square 
yard  per  annum  for  the  main  roads  just  outside  county  boroughs, 
cities,  boroughs,  and  large  urban  districts,  were  reliably  recorded, 
it  would  probably  be  found  that,  in  some  instances,  it  would  be 
cheaper  in  the  end  to  lay  down  wood  paving,  than  to  con- 
stantly sheet  the  road  surfaces  with  either  untreated,  or  treated 
macadam. 

Maintenance  charges  connected  with  roads  are  commonly  esti- 
mated, and  compared  on  all  sides  on  a  per  mile  per  annum  basis. 
This,  in  the  Author's  opinion,  is  an  unreliable  system  to  act 
upon.     If  road  costs  are  to  be  taken  and  compared  with  auy 
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degree  of  accuracy,  they  can  only  be  obtained  by  the  engineer- 
in-charge  on  a  square  yard  basis. 

For  some  years  past  the  Author  has  kept  careful  analyses  of 
the  costs  of  main  highways,  both  urban  and  rural,  on  a  per 
square  yard  basis,  and  the  information  so  obtained  has  been  of 
the  greatest  value  to  him,  especially  in  determining  the  impor- 
tant points  which  are  naturally  and  constantly  arising  in  a 
county  like  Middlesex,  with  a  rapidly  increasing  population. 

Amongst  other  things,  the  Author  has  been  able  from  the 
cost  per  square  yard  basis,  to  advise  on  many  applications  sub- 
mitted to  the  county  council,  by  the  vested  authorities  in 
Middlesex,  for  contributions  towards  improved  surfaces,  and 
also  for  wood  paving  and  asphalt,  to  be  laid  on  numerous  main 
roads.  After  such  applications  have  been  submitted  to,  and 
finaUy  approved  by  the  County  Highways  Committee  and  the 
county  council,  the  capital  cost  of  the  work  has  usually  been 
allowed,  subject  to  the  repayments  of  principal  and  interest 
instalments  on  loans  raised  by  the  severed  authorities  applying^ 
being  charged  in  the  annual  main  road  accounts,  which  are 
submitted  to  the  county  council  by  the  authorities  at  the  end 
of  each  financial  year,  for  audit  and  payment. 

For  wood  paving  on  the  main  roads  in  Middlesex,  creosoted 
deal,  subjected  to  a  pressure  of  about  40  to  60  lb.  per  sq.  in. 
during  the  process  of  creosoting,  and  an  absorption  of  at  least 
10  lb.  of  creosote  oil  to  the  cubic  foot  of  timber,  are  the  usual 
stipulations  of  the  county  council. 

Many  miles  of  such  paving  have  been  laid  on  urban  main 
roads  in  Middlesex,  and  also  in  connection  with  the  county 
light  railways  and  tramways  scheme,  under  the  Author's  super- 
vision. The  blocks  used  are  usually  9  in.  by  4  in.  by  3  in. 
Their  value  for  paving  purposes  and  resultant  life  are  practically 
the  same  as  9  in.  by  5  in.  by  3  in.,  which  are  more  costly. 

Creosoted  deal  is  commonly  known  as  *'  soft "  wood  of  a 
resinous  nature,  and  although  its  life  is  not  considered  by  some 
to  be  equal  to  that  of  Jarrah  {euccdyptvs  marginata)  or  Karri 
(eucalyptus  diversicolor),  it  does  not,  perhaps,  require  so  much 
cleansing  and  sanding  as  either  of  the  latter,  which  somewhat 
coimterbalances  any  loss  of  greater  lasting  qualities  expected 
from  Jarrah  or  Earn. 

From  a  sanitary  point  of  view  also,  the  Author  thinks  that 
creosoted  deal  is  better  than  hard  woods.      The  surface  of  the 

2  B 


\ 


4i!2  •  ROAD  CONSTRUCTION,  BiAINTENANCE, 

former  wearing  smoothly  allows  of  scavenging  operations  to 
be  carried  out,  better  than  when  a  road  wears  unevenly,  as  is 
generally  the  case  with  Jarrah  or  Karri 

The  latter,  no  doubt,  form  excellent  pavings  in  some  locali- 
ties, such  as  the  Euston  Boad  and  other  roads  in  the  nei^boiv- 
hood  of  the  metropolitan  termini  of  important  railways,  docb, 
etc.,  and  also  in  areas  in  which  the  chief  continuous  traffic  is 
caused  by  heavy  vans,  wagons,  and  omnibuses. 

For  the  lighter  traffic  of  the  metropolitan  area  the  Author 
inclines  to  the  use  of  a  less  noisy  and  smoother  wearing  wood. 
Creosoted  deal  appears  to  possess  these  advantages. 

Whenever  and  wherever  wood  paving  of  any  kind  is  laid,  it 
is  obviously  necessary  that  great  care  should  be  exercised  in  the 
selection  of  the  wood,  to  see  that  it  is  thoroughly  sound,  wdl 
seasoned,  free  from  sap,  shakes,  and  other  defects,  and  for  the 
cement  concrete  foundations  to  be  of  a  sufficient  thickness  for 
the  traffic  of  the  particular  neighbourhood  in  which  the  wood  is 
to  be  laid.  The  concrete  and  floating,  too,  should  be  thoronghlj 
set  before  the  blocks  are  laid.  The  latter  appears  to  be  a  point 
much  overlooked,  and,  in  the  Author's  opinion,  accounts  in  a 
great  measure  for  the  sinkages  and  badly  wearing  surfaces  so 
often  seen  in  all  classes  of  wood  pavements.  In  practice,  it  is 
usual,  when  wood-paving  contracts  are  in  hand,  to  employ  a 
reliable  man  to  watch  both  the  cutting  of  the  timber  and  tlie 
creosdting. 

Some  time  ago  the  Author  subjected  several  samples  of 
Jarrah  and  creosoted  deal  to  severe  tests,  when  he  obtained  the 
following  comparative  percentages  : — 

Expansion.        GoDtraction.         AteonitioD. 

Jarrah        1-37  6-94  6*60 

Creosoted  deal 1*53  3'03  5*66 

In  these  tests,  £ts  in  tests  for  macadam,  there  must  be,  of 
course,  some  degree  of  inexactitude,  and  it  is  only  in  the  actual 
wear  and  tear,  under  climatic  and  varying  conditions,  that  reliable 
results  can  be  obtained. 

From  calculations  for  repayments  of  instalments  of  principal 
and  interest,  with  charges  for  maintenance,  scavenging  and 
watering,  etc.,  on  main  roads  carrying  the  heaviest  traffic  in 
Middlesex,  the  Author  finds  that  when  a  road  costs  (inclusive) 
about  2s.  6d.  per  sq.  yd.  per  annum  to  maintain  in  macadam, 
scavenge,  water,  etc.,  it  is,  in  the  end,  as  cheap  to  pave  it  with 
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soft  wood  on  a  Portland  cement  concrete  foundation,  as  to 
continue  the  use  of  macadam. 

The  Local  Government  Board  grant  loans  for  creosoted  deal 
paving  to  be  repaid  in  five  years,  with  twenty  years  for  the 
'  concrete  foundations.    An  equated  period  of  nine  years  for  the 
blocks  and  concrete  together  can  also  be  obtained. 

Five  years  cannot  be  considered  to  be  the  full  life  of  soft 
wood  paving,  as  there  are  roads  in  Middlesex  paved  with  this 
material,  carrying  a  heavy  traffic,  which  have  not  been  repaved 
for  nine  or  ten  years,  and  upon  which  the  original  deal  blocks 
are  still  in  a  good  conditioiL  This  factor  must  be  taken 
fevourably  into  account  in  considering  the  replacement  of 
macadam  by  wood  paving. 

One  result  of  the  agitation  referred  to  at  the  outset  of  this 
paper  has  been  that  a  Departmental  Committee  has  been  sitting, 
and  has  reported,  or  is  about  to  report,  the  result  of  its  delibera- 
ticms  to  the  Government. 

With  regard  to  the  point  which  has  been  raised  by  those 
agitating,  as  to  which  is,  or  which  is  not,  the  better  method  to 
be  adopted  for  the  efficient  management  of  the  roads  of  this 
country,  whether  by  a  direct  scheme  of  centralisation  through 
county  councils,  or  through  a  traffic  board,  appointed  specially 
by  Government,  the  Author  as  an  engineer  to  a  county  council 
is  naturally  precluded  from  offering  any  opinion.  He  thinks, 
however,  that  he  may  be  fairly  allowed  to  say  on  behalf  of  the 
Members  of  the  Association,  that  if  the  Grovemment  should 
decide  that  a  change  of  administration  is  necessary,  sufficient 
intelligence  will  be  found  to  exist  amongst  the  present  executive 
officials  throughout  the  country  to  give  a  good  return  for  the 
expenditure  which  must  necessarily  be  incurred,  to  place  the 
roads  in  the  different  counties  on  a  standard  sufficiently  high  to 
satisfy,  particidarly,  the  requirements  of  those  bodies  agitating 
for  a  general  reform. 

Taking  the  position  brought  about  by  the  advocates  for  this 
reform,  the  Author  is  bound  to  say  that  it  appears  regrettable 
that  so  much  notice  should  be  taken  by  those  in  authority  of 
the  remarks  made  by  some,  whose  experience  of  actual  highway 
maintenance  and  management  cannot  be  based  on  anything  but 
a  theoretical  knowledge,  obtained  chiefly  from  their  observations 
in  travelling  the  roads  of  the  country,  on  behalf  of  outside 
associations,  or  as  motorists  on  pleasure  bent. 

2  E  2 
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Those  who  have  the  control  and  upkeep  of  the  proyiDciil 
roads  of  this  country  know  only  too  well  that  the  finances  of 
their  authorities  cannot  stand  the  increasing  expenditures  and 
taxation  necessary  for  improved  surfaces,  and  to  demonstrate 
the  futility  of  what  the  societies  who  are  agitating  for  refoim 
expect,  the  Author  divides  the  latter,  and  will,  hereafter,  refer  ta 
them  as  Bodies  Nos.  1,  2,  3,  and  4. 

Body  No.  1  appear  to  desire  that  all  the  roads  and  bridges 
throughout  the  country  should  be  of  a  standard  sufficient  te 
carry  all  the  weights  that  can  be  thrust  upon  them,  under  the 
Highways'  and  Locomotives'  Acts,  and  Amendment  Acta. 

Body  No.  2  appear  to  desire  that  all  the  roads  and  bridge? 
throughout  the  country  should  be  of  a  standard  suffideat  ta 
carry  all  the  weights  and  impositions  of  the  Light  Locomotives' 
Acts,  and  Amendment  Acts. 

Body  No.  3  appear  to  desire  that  all  roads  throughout  the 
country  should  be  constructed  of  waterproof  materials  so  that 
the  dust  nuisance  may  be  reduced  to  a  minimum,  whilst 

Body  No.  4  appear  to  desire  to  see  the  1850  existing  road 
authorities  at  present  in  England  and  Wales  abolished,  and  a 
new  system  of  road  management,  either  through  county  coondls 
or  through  a  traffic  board  (especially  appointed  by  GrovemmentX 
inaugurated  with  a  view  to  a  general  improvement  in  the 
standard  of  roads  throughout  the  country. 

The  Author  sees,  under  any  circumstances,  very  grave  difS- 
culties  in  the  way  of  any  drastic  change  for  the  betterment  of 
roads  under  the  existing  local  taxations,  and  if  any  such  change 
of  administration,  with  a  view  to  improved  foundations,  drainage, 
surfaces,  or  widening  improvements,  is  decided  upon,  it  can  only 
be  achieved  through  extra  grants  from  the  Imperial  Exchequer. 
It  is  admitted  on  all  sides  that,  since  the  advent  of  county 
councils,  the  rural  main  roads  of  this  coimtry  have  been  greatly 
improved,  and  Bodies  Nos.  1  and  2  have  little  fault  to  find  in 
this  connection.     Bodies  Nos.  3  and  4,  however,  if  the  Author 
understands  rightly  their  ideas,  are  far  from  being  satisfied,  and, 
like  "  Oliver  Twist,"  are  asking  for  more.     Their  insistence  shows 
that  before  they  can  be  satisfied  roads  with  waterproofed  surfaces 
are  expected  to  be  furnished. 

With  a  view  to  some  final  opinion  in  this  direction,  and  the 
material  best  suited  to  this  end,  the  Author  for  some  time  past, 
has,  with  other  Members  of  this  Associaticm,  been  carrying  out 
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ezpeiiments  with  various  kinds  of  waterproofing  materials^  in- 
dnding  tar  painting  (a  very  cheap  method),  tarmac,  tarred 
macadam,  tarred  limestone,  cement  and  macadam,  and  other 
admixtures,  to  secure  a  coating  which  will  withstand  penetration, 
and  atmospheric  influences. 

The  Author  believes,  that  up  to  the  present  time,  no  general 
eonsensus  of  opinion  has  been  formed  on  the  subject  by  those 
who  have  experimented,  and  whatever  material  is  finally 
accepted  as  the  best  suited  in  all  respects  for  the  purpose,  a  very 
large  expenditure  must,  necessarily,  be  made  in  re-coating  even 
Hie  lengths  of  the  main  roads  through  the  villages  and  populous 
centres  of  this  country,  to  obtain  some  consummation,  in  this 
direction,  without  taking  into  consideration  the  remaining 
lengths  of  main  roads,  outside  such  areas. 

The  provision  of  even  short  lengths  of  waterproofed  carriage- 
ways through  the  said  villages,  and  populous  centres,  must,  in 
some  way,  form  an  addition  to  the  burden  already  resting  upon 
the  ratepayers,  which  burden  will  necessarily  be  intensified,  if 
such  waterproofed  roads  have  to  be  universally  provided. 

It  is  stated  by  some  that  a  general  improvement  could  be 
effected  in  connection  with  the  dust  nuisance,  if  the  main  roads 
of  the  country  were  swept  and  scavenged  oftener,  whilst  others 
assert  that  watering  (especially  at  night)  would  mitigate  the 
dust  eviL  There  are  also  writers  who  state  that  an  admixture 
of  tar  and  soft  materials  would  probably  tend  to  improve  surfaces. 

To  any  practical  mind,  it  is  obvious  that  these  suggestions 
have  emanated  from  those  belonging  to  the  class,  who  claim  to 
possess  the  knowledge  of  competency,  to  teach  the  business  of 
Toad  maintenance,  to  those  Members  of  this  Association,  who 
have  practically  spent  their  lives  in  the  actual  practice  of  the 
Bubject. 

It  is  more  than  most  provincial  counties  can  afford,  to  water 
during  the  day,  without  the  luxury  of  night  watering  in  addition ; 
and  sweeping  of  rural  main  roads  cannot  be  practised,  under 
present  financial  conditions. 

The  Author  is  not  suflBciently  dogmatic  in  his  views  to 
say  that  there  is  not  a  want  of  better  carriageways  for  the 
mechanical  traflSc,  already  referred  to  in  this  paper,  but  he  does 
«tate  emphatically,  that  very  much  better  highways  generally 
than  those  at  present  existing,  can  only  be  obtained  by  extra 
Oovemment  grants,  and  to  obtain  this  object,  increased  taxa- 
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tion  throughout  the  country  will  perforce  become  inevitably 
necessary. 

As  a  motorist,  the  Author  has  great  sympathy  with  the 
object  for  providing  water-proofed  roads  for  motor  car  trafiGu) 
and  it  is  quite  clear  that  the  latter  must  be  met  and  provided 
for  in  some  way  or  other.  Motor  cars  have  come  to  stay,  and 
an  improved  standard  of  road  construction  and  maintenance,  at 
a  reasonable  outlay,  must  be  the  chief  aim.  In  this,  road 
authorities  must  be  supported  by  manufacturers  of  cars,  with  a 
view  to  producing  vehicles  of,  as  far  as  possible,  a  non-dost- 
creating  type.  With  co-operation  in  this  direction,  the  burdens 
of  the  taxpayer  will  be  lighter  than  otherwise- 

Some  time  ago  the  Author  had  the  privile^  of  giving  evi- 
dence before  the  Departmental  Committee  on  heavy  motor  car 
traflSc.  In  the  proof  of  his  evidence  he  stated  that,  at  a  moderate 
estimate,  if  the  main  and  district  roads  throughout  England 
and  Wales  had  to  be  strengthened  to  sustain  the  weight  it  was 
suggested  they  should  carry,  the  following  estimated  expendi- 
tures would  become  necessary : — 

£ 

On  rural  main  roads 80,334,560 

On  district  roads  (rural  distriots) 184,607,760 

On  district  roads  (urban  districts) 22,758,480 


£287,700,800 


The  main  roads  in  urban  districts  are  not  dealt  with  in  these 
figures,  which  are  based  on  the  exact  mileage  of  rural  roads 
given  in  the  published  returns. 

From  a  long  experience  of  the  subject,  the  Author  believes 
the  figures  given  are  fairly  approximate. 

Some  such  expenditure  may  also  be  fairly  expected  as 
approximating  to  the  amount  necessary  for  dealing  with  the 
motor  car  traflBc  of  to-day. 

Since  the  figures  were  given  to  the  Departmental  Committee, 
the  Author  has  gone  a  little  further,  and  finds  that,  from  the 
returns  last  June,  there  were  in  use  at  that  time  in  England 
and  Wales  about  27,674  motor  cars  and  30,729  motor  cycles ; 
taking  the  combined  population  of  England  and  Wales  at 
33,000,000,  these  figures  reduced,  give  1  motor  cycle  to  1073 
persons,  and  1  motor  car  to  1192  persons.  There  has  since  been 
a  large  increase  in  the  number  of  cars  licensed. 
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From  personal  experiments  made  with  the  car  he  uses,  the 
Author  is  fully  satisfied  that  up  to  a  speed  of  from  12  to  15  miles 
an  hour,  there  is  little  more  dust  than  would  arise  from  a  horse 
and  trap  travelling  at  the  same  rate,  but  beyond  this  speed  the 
dust  increases  in  the  ratio  of  the  rate  of  travelling. 

From  experiments  with  several  hired  cars,  the  fact  also 
presents  itself  that  the  higher  the  body  of  the  car  is  above  the 
locui  surface,  the  less  dust  it  creates.  Manufacturers  can,  there- 
fore, assist  towards  improving  matters  if  they  try. 

Those  in  charge  of  roads  would  do  well  to  consider  the 
modem  traffic  requirements  in  connection  with  road  curvatures. 
Too  much  road  camber  does  not  always  conduce  to  economy  in 
road  maintenance,  and  there  is  no  doubt  that  excessive  cambers 
cause  great  strains  on  the  rim  attachments  of  mechanically  pro- 
pelled vehicles,  to  the  detriment  of  both  road  surfaces  and 
vehicles. 

TraflSc  requirements  are  rapidly  changing  in  character,  and 
it  will  only  be  by  a  close  study  of  the  correlation  of  modem 
mechanical  propulsion  to  road  surfaces  that  maintenance 
difficulties  wUl  be  minimised. 

Non-skid  tires  with  small  steel  studs  are  now  much  used 
for  motor  cars,  and  from  the  Author's  experience,  he  finds  that 
such  tires  do  not  raise  so  much  dust  as  smooth  ones,  although, 
perhaps,  those  studded  do  more  damage  to  roads  than  tires  of 
other  makes. 

From  observations  and  experiments  it  appears  to  the  Author 
that  more  attention  should  be  given  by  manufacturers  to  the 
underside  of  motor  cars.  A  great  deal  might  be  done  towards  a 
mitigation  of  the  dust  nuisance  if  car  bodies  were  built  on  lines 
which  would  prevent  the  excessive  air  currents  caused  by  fast 
speed.  The  clouds  of  dust  now  so  prevalent  and  disagreeable  to 
the  ordinary  and  pedestrian  traffic,  are  no  doubt  greatly  the 
result  of  such  currents. 

With  farther  reference  to  the  road  experiments  already 
referred  to,  it  appears  to  the  Author  that  whatever  they  prove 
the  result  cannot  be  of  much  final  value  owing  to  the  enormity 
of  the  expenditures.necessary  to  renew  the  whole  of  the  carriage- 
way surfaces  of  this  country,  and  it  is  only  a  gradual  improve- 
ment in  their  standard  that  can  be  aimed  at. 

The  question  is,  how  can  this  object  be  obtained  ? 

Putting  the  average  cost  of  the  upkeep  and  maintenance  of 
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the  rural  main  roads  of  England  and  Wales  at  60/.  per  mile  per 
annum,  and  reducing  this  amount,  it  will  be  found  that  about 
2^(1.  per  sq.  yd.  is  the  annual  cost  now  incurred  in  this 
connection. 

Boad  watering  on  rural  main  roads  directly  maintained  by 
the  county  council  of  Middlesex  costs  about  Id,  per  sq.  yd.  per 
annum. 

Assuming  that  watering  was  generally  adopted  on  aU  the 
rural  main  roads  of  the  country,  the  present  cost  of  their  upkeep 
and  maintenance  would  be  increased  accordingly.  In  this  con- 
sideration the  great  difficulty  in  obtaining  water  must  also  be 
remembered,  and  also  that  scavenging  operations  would  be  to 
some  extent  increased. 

Bural  main  roads  cannot  be  dealt  with  as  those  in  urban 
areas.  In  the  latter,  water  can  usually  be  obtained  from  either 
companies  or  town  supplies,  but  in  rural  centres  there  are  more 
often  than  not,  very  long  lengths  of  main  roads  for  which  water 
can  only  be  obtained  from  streams,  ponds,  or  ditches,  and  fre- 
quently in  hot  seasons,  when  the  water  is  mostly  required,  these 
are  found  to  be  dry. 

Permanent  relief  by  watering  is  therefore,  under  existing 
conditions,  next  to  an  impossibility. 

Tar  painting  road  surfaces  has  been  much  practised  by  the 
Author,  and  others,  during  the  past  three  seasons,  as  a  remedy 
for  the  dust  nuisance,  which  method  of  treatment  has  been  most 
successful.  The  actual  cost  in  Middlesex  of  this  work  has  been 
about  2d.  per  sq.  yd.,  inclusive  of  tar,  pitch,  labour,  and  sanding. 

Apart  from  a  dust  preventative,  tar  painting  undoubtedly 
preserves  road  surfaces,  and  it  is  to  be  regretted  that  a  method 
of  painting  or  covering  of  some  sort  of  bituminous  material, 
which  would  be  much  more  lasting  and  effective  than  the  simple 
coating  of  pitch  and  tar,  has  not  been  obtained  by  those  members 
of  the  Association  who  have  time  for  thought  and  extended 
experiments  at  their  disposal  in  this  connection.  A  great  want 
of  something  in  this  direction  is  to-day  being  universally  felt 

The  cost  of  tarred  slag  macadam,  tarred  limestone,  etc.,  as 
surface  coverings,  is,  perhaps,  too  great  to  admit  of  their  general 
use.  The  preparation  of  the  old  main  road  surfaces  for  the 
reception  of  either,  with  the  contingent  cartage  and  labour 
expenses,  probably  makes  the  cost  per  sq.  yd.  prohibitive  for 
general  use  on  rural  main  roads. 
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Other  agents  for  remedying  the  dust  nuisance  have  been 
experimented  with  in  Middlesex,  but  none  of  the  preparations 
used  have  been  found  to  be  so  effectual  as  tar  painting,  and  the 
best  solution  of  the  dust  problem  lies,  the  Author  believes,  in  the 
•direction  of  efficient  liquid  bituminous  coverings,  combined  with 
a  use  of  the  hardest  wearing  road  materials  procurable. 

In  the  county  of  Middlesex  the  amounts  expended  annually 
upon  main  roads  and  footpaths  have  risen  from  49,000^  in 
1889  to  90,391/.  for  the  year  ending  March  1905. 

The  Author  commenced  in  1898  to  keep  careful  analyses  of 
the  cost  of  such  roads  in  Middlesex,  under  various  headings, 
and*  the  returns  at  present  show  that  SJrf.  per  sq.  yd.  is  the 
average  of  the  county  for  scavenging  and  watering  only  of  the 
urban  main  roads  for  the  year  ended  1905,  against  an  average 
of  4t^d.  per  sq.  yd.  per  annum  for  the  year  ended  1900.  These 
increases  are  no  doubt  somewhat  typical  of  those  in  other 
•counties,  and  the  Author  invites  discussion,  particularly  in  this 
direction,  to  show  that  the  users  of  the  carriageways  are  being, 
■at  any  rate,  to  some  extent  considered. 

The  average  cost  of  the  total  maintenance,  scavenging, 
watering,  etc.,  of  the  macadamised  urban  main  roads  in  the 
•county  of  Middlesex  works  out  at  about  1^.  O^d,  per  sq.  yd. 
per  annum,  and  the  average  cost  of  such  works  on  the  rural 
main  roads  directly  maintained  by  the  county  is  5d.  per  sq.  yd., 
vi^hich,  no  doubt,  compared  with  other  counties,  will  appear  to 
be  exceedingly  high.  It  must  be  remembered,  however,  that  the 
rural  roads  of  Middlesex  carry  a  very  heavy  and  constant  traffic, 
and  are  constantly  watered  and  scavenged  similarly  to  the 
urban  main  roads. 

With  a  view  to  improving  important  cross  country  roads, 
the  county  council  of  Middlesex  have  recently  created  a  second- 
<5lass  subsidised  carriageway.  There  are  now  three  classes  of 
roads  in  which  the  county  council  are  interested,  viz.:  (1) 
main;  (2)  subsidised  (class  ''A");  and  (3)  subsidised  (class 
"B").  The  county  council  pay  practically  the  whole  of  the 
annual  expenditures  on  the  former,  and  towards  the  upkeep  of 
the  two  classes  subsidised  50  per  cent,  and  25  per  cent,  respect- 
ively, are  annually  contributed.  The  grants  to  subsidised  roads 
average  about  12,000/.  annually — the  length  of  such  roads  being 
about  47i  miles. 

The  Author  is  strongly  of  opinion  that  a  solution  of  the 
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difficulty  in  regard  to  obtaining  a  gradual  improvement  in  the 
roads  generally  of  this  country,  lies  in  some  such  system  of 
classification,  or  standardisation,  with  accompanying  subsidies, 
and  that  the  latter  should  be  supplied  from  funds  provided  by 
Government,  for  the  particular  purpose  of  assisting  county 
councils  to  subsidise  roads  of  different  classes. 

Whether  the  Government  decide  to  legislate  in  the  direction 
of  a  change  in  the  present  systems  of  road  administration, 
remains  to  be  seen,  but  if  so,  grants  from  the  Imperial  exchequer 
to  county  councils,  or  a  central  body  (if  one  be  created),  can 
only,  in  the  Author's  opiniou,  satisfactorily  solve  the  difficulty, 
and  gain  the  end  in  view. 

Neither  a  county  council  nor  a  traffic  board  would  be  up- 
held in  devising  a  system  of  waterproof  roads,  regardless  of  cost, 
for  the  benefit  of  any  special  user. 

With  regard  to  road  widenings  and  other  improvements,  the 
Middlesex  county  council  have,  during  the  period  from  January 
1904  to  March  31,  1906,  agreed  to  contribute  86,536/.  to  this 
object.     The  vested  authorities  create  loans  to  carry  out  the 
improvements  (first  approved  by  the  Council)  into  effect.    As 
before  mentioned,  the  instalments  of  principal  and  interest,  for 
repayments  of  the  loans  raised  for  such  works,  are  allowed  to  be 
charged  by  the  various  local  authorities  in  the  annual  main  road 
accounts,  submitted  to  the  county.     If  the  Government  should 
desire  improvements  to  be  carried  out  generally,  in  connection 
with  cutting  off  bad  comers,  or  in  widening  narrow  parts  of 
main  roads,  there  is  a  large  field  where  Imperial  subsidies  could 
be  well  expended  by  the  existing  county  councils   and  other 
authorities. 

With  regard  to  the  proposals  which  have  lately  been  put 
forward  with  a  view  to  a  large  outlay  being  incurred  to  carry 
out  a  general  scheme  of  extensive  road  widenings,  motor  roads, 
trunk  roads,  twin  roads,  roads  for  light  and  heavy  traffic,  etc.,  if 
the  expenditures  incurred  (apart  from  the  amount  of  86,536/. 
already  mentioned)  in  connection  with  the  road  widenings  now^ 
being  carried  out,  to  accommodate  the  large  scheme  of  light 
railways  and  tramways  at  present  being  constructed  in  the 
county  of  Middlesex,  form  any  criterion,  the  Author,  from  his 
experience  as  engineer  of  the  scheme,  is  most  confident  that  the 
finances  of  the  county  cannot  stand  the  calls  hat  must  neces- 
sarily be  made  upon  them  to  effect  such  a  purpose. 
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The  Author  hopes  that  this  paper,  brief  as  it  necessarily  is 
owing  to  time  requirements,  will  be  the  means  of  ventilating  a 
subject  which,  at  the  present  moment,  is  important  not  only  to 
the  Members  of  the  Association,  but  perhaps  also  to  the  country 
generally. 


DISCUSSION. 

Mr.  W.  Harpur  :  I  should  like  to  move  a  hearty  vote  of 
thanks  to  Mr.  Wakelam  for  his  paper.  Mr.  Wakelam  has  not 
been  strong  enough  in  his  remarks  when  he  says  in  his  paper 
"  that  it  appears  regrettable  that  so  much  notice  should  be  taken 
by  those  in  authority  of  the  remarks  made  by  some  whose  experi- 
ence, etc."  I  should  say  if  he  had  put  in  the  ignorant  and 
sen^seless  remarks,  it  would  not  have  been  too  strong,  particularly 
taking  into  consideration  what  these  people  have  said.  I 
believe  the  question  of  dust  prevention  is  more  a  matter  for 
county  surveyors  than  for  those  of  us  who  have  urban  roads  to 
maintain.  It  is  on  the  county  roads  that  the  dust  nuisance  is 
most  observable.  There  is  one  matter  which  is  particularly 
serious — I  refer  to  the  heavy  locomotive  traffic  which  ia  now 
permitted  on  the  roads,  and  Mr.  Wakelam  has  touched  upon  the 
unsuitability  of  most  of  our  roads  to  carry  the  heavy  road  loco- 
motive traffic.  The  only  way  of  surmounting  the  present 
difficulty  is  by  reconstructing  the  road  foundations,  the  cost  of 
which  will  necessarily  be  enormous.  Then  the  question  arises 
as  to  whether  the  advantage  accruing  to  the  owners  of  these 
heavy  vehicles  ia  in  any  degree  beneficial  to  the  great  mass  of 
ratepayers  upon  whose  shoulders  will  be  thrown  the  burden  of 
the  great  expenditure  facing  us.  Another  point  is  the  reluctance 
of  road  authorities  to  sanction  the  spending  of  sufficient  money 
for  the  proper  upkeep  and-  maintenance  of  our  highways. 
I  rather  think  that  to-day  the  highways  are  being  starved. 

Mr.  A.  Dryland  :  I  have  pleasure  in  seconding  the  vote  of 
thanks.  The  paper  brings  before  us  a  very  interesting  problem 
in  which  county  surveyors  are  especially  concerned.  I  think 
the  crux  of  the  whole  matter  rests  upon  the  point  raised  by 
Mr.  Harpur  as  to  the  cost,  and  the  source  from  which  the  money 
is  to  be  found,  I  cannot  help  thinking  that  the  circumstances 
of  the  roads  and  the  manner  in  which  the  money  is  raised,  will 
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both  have  to  be  changed.    There  was  a  time  when  the  roads  were 
used  chiefly  for  local  traffic  purposes :  but  the  same  cannot  be 
said  now.     Therefore  we  want  a  change  in  the  method  of  raising 
the  money.     I  think  it  will  have  to   be  moved  from  local 
shoulders  to  those  of  the  whole  community.     I  happen  to  be 
responsible  for  the  roads  in  a  county  depending  entirely  upon 
agriculture,  which  is  not  one  of  the  most  paying  businesses  in 
the  country.    The  rates  are  paid  chiefly  by  the  farming  interest, 
and  they  are  exceedingly  loth  to  increase  them  in  any  way  for 
the  up-keep  of  the  roads,  and  more  especially  do  they  fed  it  a 
hardship  to  do  so  for  the  use  of  people  outside  their  own  locality 
more  than  for  their  own  use.    For  all  purposes  of  agriculture  and 
the  common  traffic,  the  roads  satisfy  all  reasonable  requirements, 
and  the  dust  nuisance  did  not  exist  until  the  advent  of  the 
motor  car.     Now  they  are  told  they  must  make   their  roads 
dustless.     That  is  a  very  large  order,  and  I  argue  that  the  cost 
ought  to  fall  upon  those  who  want  the  advantages,  or  who  have 
rendered  the  change  necessary.     I  agree  with  Mr.  Wakdam's 
remarks  as  to  the  scientific  tests  of  different  kinds  of  stone. 
I  have  no  doubt  they  have  a  considerable  value,  but  after  all 
their  ultimate  value  can  only  be  tested  by  practice,  and  under 
different  circumstances  and  conditions,     lliose  who  have  a  large 
mileage  of  roads  to  maintain  know  perfectly  well  that  a  metal 
which  stands  well  under  one  set  of  circumstances  does  not  do  so 
under  another.     The  position  in  which  the  material  is  to  be 
used,  whether  it  is  to  be  laid  on  an  open  road,  under  trees,  on  a 
gradient,  or  on  the  level,  has  a  most  important  bearing  on  the 
wearing  quality  of  the  material,  and  it  is  impossible  from  the 
laboratory  test  to  say  with  certainty  the  material  will  stand  well 
in  any  particular  situation.     A  little  further  on  Mr.  Wakelam 
makes  references  to  the  wearing  qualities  of  materials  broken  by 
hand  and  machine  respectively.     I  think  he  is  right  in  saying 
there  is  more  dust  from  machine  broken,  than  from  hand  broken 
stone.     I  think  the  stone  is  affected  more  by  machine  breaking, 
as  it  gets  split  up  into  narrower  pieces,  and  its  life  is  decreased. 
It  is  also  more  likely  to  be  crushed  from  its  being  less  cubical  in 
shape.     With  regard  to  the   binding   materials,   I   agree  that 
chippings  of  the  same  materials   are  the  best.     I  have  tried 
almost  all  gauges  of  chippings  of  road  materials.     I  think  that 
a  mixture  as  it  comes  from  the  breaking  machines  of  about  1  ui. 
to  dust  is  the  most  satisfactory.     With  regard  to  the  making  of 
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all  roads  waterproof,  that  is  a  desirable  thing  to  have  in  view, 
but  I  don't  think  the  problem  has  yet  been  solved  how  to  do  so 
at  a  reasonable  cost.  As  to  removing  dust  from  the  roads  by 
machinery,  that  must  be  done  with  great  caution,  because  in 
dry  weather,  if  you  remove  the  dust  too  frequently,  you  will 
cause  the  surface  to  break  up,  and  have  loose  stones  lying  about 
which  will  be  almost  as  unsatisfactory  as  dust.  As  to  tar 
painting,  I  must  say  it  does  preserve  the  surface  to  a  considerable 
extent.  Some  twenty  years  ago  I  tried  it  and  found  it  increased 
the  life  of  the  material  considerably,  and  was  very  satisfactory, 
except  in  winter.  When  the  damp  foggy  days  come,  and  severe 
frost,  the  tar  painting  will  in  some  cases  break  up,  and  cause  a 
nasty  mud,  which  we  shall  be  glad  to  get  rid  of,  but  I  am  quit« 
sure  that  a  great  deal  can  be  done  to  lessen  the  dust  nuisance  by 
tar  painting.  Mr.  Wakelam  refers  to  the  heavy  cost  of  road 
widening  and  improvements.  That  is  a  matter  which  if 
extensively  taken  in  hand,  would  run  to  immense  sums,  and  I 
do  not  see  any  possible  means  of  obtaining  the  necessary  money. 
There  are  many  country  roads  which  are  sufficiently  wide  for 
the  traffic  which  has  been  upon  them  hitherto ;  they  may  not  be- 
wide  enough  for  the  new  traffic,  but  their  widening  and  improve- 
ment  cannot  be  afforded  by  the  present  ratepayers,  and  some- 
new  means  of  taxation  will  have  to  be  devised,  I  think,  as  to 
motor  cars ;  those  who  benefit  by  their  manufacture  and  use, 
should  contribute  some  considerable  proportion  of  the  cost  of 
road  improvements  and  dust  prevention,  at  any  rate,  until  such 
time  as  motor  cars  become  the  general  mode  of  traffic  throughout 
the  country. 

Mr.  R.  Brown  :  A  correspondent  recently  said  there  were- 
three  types  of  roads,  first  the  roads  not  treated,  then  those- 
treated  by  water,  and  those  which  are  tar  painted.  Of  cdl  the 
three  he  condemned  most  strongly  the  tar-painted  roads.  He 
said  that  method  made  such  a  filtiiy  mess  on  the  roads  that  it 
was  worse  than  the  untreated  roads.  He  went  on  to  say  that 
watering  was  most  satisfactory  in  keeping  down  the  dust. 
I  think  if  that  gentleman  was  here  he  would  come  to  the  con-^ 
elusion  that  it  is  impossible  to  water  the  country  roads  in  such 
a  way  as  to  keep  down  the  dust.  You  will  have  to  find  some- 
thing which  is  cheap  and  effective  for  dust  laying.  That  material,. 
I  think,  I  have  been  able  to  discover.  It  is  known  as  oil  tar; 
I  use  a  liquid  containing  some  95  per  cent,  of  oil  tar,  and  only 
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6  per  cent,  of  water.     This  is  a  most  important  point,  as  to  this 
fact  is  due  the  success  of  dust  laying.     The  cost  is  Id.  per 
gallon.     The  liquid  ia  put  on  the  roads  by  means  of  the  ordinary 
water  cart,  having  the  side  holes  stopped  up  so  as  to  prevent  as 
far  as  possible  the  liquid  being  ^spread  upon  the  side-walks. 
The  road  is  first  thoroughly  swept  and  the  dust  picked  up,  and 
after  the  liquid  has  been  applied,  the  men  go  over  the  surface 
with  brooms,  well  rubbing  the  liquid  in.     The  appearance  of 
the  road  after  the  liquid  has  been  applied  is  that  of  a  newly-laid 
wood  pavement  (creosoted  deal),  and  has  the  same  odour.    For 
main  roads  it  is  advisable  to  put  on  the  liquid  during  the  night, 
so  as  to  cause  as  little  inconvenience  as  possible  to  the  traffic, 
but  the  side  streets  may  be  treated  during  the  day.     I  first  tned 
drenching  the  road  with  the  liquid,  and  this  worked  out  at  id. 
per  super,  yard,  including  everything — labour  sweeping  up  the 
-dust,  carting,  spreading  the  oil,  etc.     The  treatment  is  good  fot 
— if  done  in  this  way — from  four  to  five  weeks,  and  shows  a 
very  great  savitig  even  in  the  cost  of  watering,  without  counting 
anything  for  the  absence  from  dust,  the  deadening  of  the  noise 
of  the  traflBc,  the  preservation  of  the  road  surface,  absence  of 
mud  in  wet  weather,  and  the  powerful  disinfecting  qualities  of 
the  liquid.     I  am  now  putting  on  the  liquid  in   a  slightly 
4iflFerent  way,  that  is,  instead  of  drenching  the  road  at  the  first 
operation,  I  am  passing  the  water  carts  over  the  roads — with 
the  liquid  once  only,  and  giving  another  dressing  at  the  end  of 
a  week.     I  am  not  however  sure  but  that  the  first  method  is 
the  better  and  more  effective  for  the  purpose.     Of  course,  the 
subsequent  dressings  do  not  require  so  much  liquid.     I  estimate 
that  we  shall  require  some  five  waterings  or  dressings  during 
the  summer  months,  and  this  ynU.  cost  about  Id.  per  super,  yard 
in  all.     Watering  by  the  ordinary  means  costs  very  much  more. 
Mr.  W.  B.  Purser  :  This  special  treatment  of  the  roads  by 
oil  tar  seems  to  be  the  millennium  at  last.     I  doubt  it.     I  have 
seen  a  good  deal  of  treatment  of  the  roads  by  oil,  and  if  imme- 
diately after  treating  the  road  there  happens  to  be  a  storm,  the 
oil  will  be  washed  into  the  streams.     The  cost  of  treating  the 
roads  with  oil  tar  would  not  compare  with  tar  painting.     Tar 
painting  the  roads  can  be  done  easily  for  a  Id.  or  l|rf.   per 
ysurd,  and  on  country  roads  it  will  stand  well  for  upwards  of 
twelve  months.     I  can  show  you  roads  which  I  tarred  fifteen 
months  ago,  on  which  the  tar  is  easily  discernible,  and  if  a  motor 
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car  goes  over  those  roads  at  thirty  miles  an  hour,  it  does  raise 
some  dust,  but  it  is  not  dust  which  has  been  made  on  that  par- 
ticular length  of  road,  but  dust  which  has  been  blown  on  from 
the  continuation  of  the  road  at  both  ends.  As  to  the  attrition 
tests,  I  fear  they  are  more  likely  to  mislead  than  to  help  any 
surveyor  who  follows  them.  The  stone  which  goes  first  into  the 
testing  machine  gets  by  far  the  roughest  treatment,  as  the  angle 
irons  in  the  cylinder  have  all  their  sharp  edges  intact,  and  it 
follows,  after  three  or  four  tests  have  been  made,  as  other  stones 
are  put  in  the  sharp  edges  become  rounded,  and  therefore  cannot 
make  as  much  dust  or  grit.  The  results  given  by  laboratory 
tests  of  this  character  do  not  indicate  in  any  way  the  wearing 
qualities  of  the  stone  as  applied  to  the  roads.  I  think  there  is 
too  much  stress  placed  upon  the  condition  of  the  foundations  of 
the  roads,  whether  sand,  gravel,  or  clay.  It  does  have  some 
bearing  on  the  condition  of  the  road,  but  no  matter  what  may 
be  the  foundation,  you  want  the  best  possible  stone  on  the 
surface  of  the  road.  Tou  cannot  make  a  bad  stone  wear  well 
even  on  a  good  foundation.  The  foundation  ought  to  be  con- 
sidered, and  will  be  considered  by  every  practical  engineer,  still, 
only  the  best  stone  for  the  coating  can  give  really  good  results 
on  the  roads.  I  should  like  to  know  whether  Mr.  Wakelam 
has  tried  basalt  or  granite  with  tar  treatment.  I  do  not  think 
basalt  is  likely  to  give  good  results  with  tar  treatment.  The 
only  stones  which  apparently  can  be  successfully  treated  are  the 
slag  and  the  limestone,  and  I  should  very  much  doubt  if  any 
granite  can  be  successfully  treated.  I  think  the  portion  of  the 
road,  referred  to  by  the  Author,  at  Heaton  Moor  is  tarred  slag 
and  not  tarred  granite.  Eeferring  to  the  comparison  of  cost  of 
material,  I  do  not  understand  why  the  Author  shoidd  prefer  to 
make  his  comparisons  by  the  yard  instead  of  by  the  furlong  or 
the  mile.  Mr.  Wakelam  says  that  when  a  macadam  road  costs 
2s.  6d.  per  square  yard  to  maintain,  it  is  as  cheap  to  pave  it  with 
soft  wood.  That  is  absolutely  an  outside  figure  for  macadam. 
It  works  out  at  about  2000Z.  per  mile  per  annum,  with  a  road 
8  or  9  yards  in  width.  In  my  county  I  get  about  60/.  or  70Z. 
per  mile  per  annum,  which  has  to  cover  everything.  K  I  could 
get  2000Z.  I  do  not  doubt  that  I  could  make  roads  even  equal  to 
those  of  Middlesex.  I  was  formerly  in  charge  of  a  road  which 
has  perhaps  the  heaviest  traffic  of  any  road  in  England,  the  road 
from  Failsworth  to  Manchester.     Fart  of  that  road  is  macadam 
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and  part  paved  with  setts,  and  that  cost  from  4002.  to  45(M.  per 
mile  per  annum.  I  think  surveyors  have  wakened  up  consi^ 
ably  since  the  sensible  or  senseless  criticisms  have  found  their 
way  into  the  press.  Then  I  do  not  quite  understand  why  the 
Author  should  go  to  Switzerland  for  examples  of  tar  painting. 
Mr.  Dryland  said  he  did  it  twenty  years  ago,  and  I  tried  it  many 
years  ago.  I  do  not  think  the  English  surveyors  have  much  to 
leam  from  the  foreigners  as  regards  road  maintenance.  I  radier 
hesitate  to  think  that  we  should  go  to  France,  Germany,  or 
Switzerland  for  lessons  in  road  making.  I  think  it  would  do 
the  Continental  engineers  more  good  to  come  and  see  the  splendid 
roads  we  have  in  this  country,  and  it  would  be  well  if  the  press 
would  advise  them  to  do  so.  I  should  like  to  know  whether 
Mr.  Wakelam  considers  that  the  addition  of  pitch  to  tar  is  an 
improvement.  To  my  mind  pitch  would  make  it  more  inclined 
to  come  away  from  the  road  surface,  as  it  would  probably  add 
to  its  brittleness  without  increasing  its  adhesiveness.  I  have 
painted  a  considerable  portion  of  the  Great  North  Bead  at  a  cost 
of  IJrf.  per  yard.  In  reference  to  the  laying  of  tarred  slag 
macadam,  I  should  like  to  ask  Mr.  Wakelam  what  preparation 
for  a  foundation  he  considers  necessary.  All  I  do  is  to  brash 
the  dust  off  the  existing  surface,  and  if  it  is  a  very  porous  load, 
tar  it,  and  then  lay  my  tarred  slag  on  the  top.  I  have  not  had 
a  single  yard  break  up,  and  I  do  not  think  that  one  could  have 
a  better  foundation  than  a  road  of  fifty  or  sixty  years  standing. 
Mr.  W.  H.  Leete  :  I  have  in  the  county  of  Bedford  two 
main  trunk  roads  running  from  London  to  York,  and  also  the 
Watling  Street  road,  running  from  London  to  Holyhead.  The 
breaking  up  of  the  roads — or,  rather,  the  disintegration  of  the 
surface  of  the  roads — by  light  motors  has  been  a  very  serious 
matter  to  us  as  a  county,  and  there  is  no  doubt  that  the  cost  of 
our  upkeep  has  been  very  considerably  increased  thereby.  There 
was  an  observation  made  by  Mr.  Harpur  about  the  very  heavy 
motor  traflBc.  We  have  had  instances  of  boilers  of  very  con- 
siderable weight  being  carried  over  the  Watling  Street  road.  That 
road  is  one  of  Telford's  make,  and  a  portion  of  it  is  built  with 
sandstone  boulders  upon  a  clay  base.  It  was  a  good  road  for 
aU  the  traffic  of  the  district,  until  these  heavy  multitubular 
boilers  were  brought  over  it,  instead  of  being  sent  by  rail,  and 
the  result  was  that  the  weight,  which  was  well  above  8  tons 
per  wheel,  caused  the  clay  to  be  pressed  through  the  surface, 
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and  the  road  went  under  the  weight.  The  cost  of  restoring  the 
road  was  a  very  considerable  item.  Such  traffic  ought  not  to 
be  a  charge  upon  the  local  authority.  The  Grovemment  ought 
to  protect  the  local  authority  from  the  enormous  charges  which 
such  traffic  involves.  We  have  brought  claims  against  the 
offenders,  and  have  had  a  small  amount  paid  in  compensation. 
The  great  cost  of  repairing  the  road  and  putting  in  a  foundation 
to  carry  such  weights  is  a  very  serious  item  indeed.  With 
regard  to  the  dust  nuisance,  we  have  in  the  county  of  Bedford 
the  same  difficulty,  and  we  have  resorted  to  tar  painting.  I 
can  confirm  what  Mr.  Purser  has  said  that  the  tar  painting, 
which  costs  us  about  Id.  per  yard,  lasts  the  whole  of  one  season. 
It  certainly  becomes  rather  a  nuisance  about  February,  when 
we  get  neither  sun  nor  wind,  and  is  a  bit  of  a  difficulty,  but  I 
find  that  when  March  winds  come  in,  the  material  which  was 
rather  offensive  in  February,  has  become  perfectly  settled,  and 
has  been  a  useful  preservative  of  the  road  in  winter.  We  are 
doing  a  good  bit  of  tar  painting  because  the  roads  operated  upon 
last  year  were  so  much  appreciated  that  my  Council  are  extend- 
ing this  operation.  With  regard  to  tar  macadam,  I  may  say 
I  have  laid  tar  macadam  down  for  thirty  years,  and  have  always 
made  it  of  the  best  quality  of  ironstone  slag.  It  is  the  best 
absorbent  of  the  tar,  and  I  have  no  hesitation  in  saying  that  if 
tar  macadam  be  properly  made,  with  gas  tar  sufficiently  boiled, 
and  the  stone  sufficiently  heated,  it  is  a  very  desirable  and 
lasting  material.  About  two  years  ago  1  put  tar  margins  to 
some  roads  of  a  semi-urban  nature,  and  it  cost  about  2s.  per 
yard  for  material  3  in.  thick  laid  upon  a  good  hard  base.  That 
answered  admirably.  With  regard  to  the  attrition  test  spoken 
of,  I  quite  agree  with  the  observations  of  Mr.  Purser.  I  find 
that  the  two  quarries  mentioned  as  producing  the  soundest 
stones,  and  standing  the  largest  amount  of  wear  from  the  attri- 
tion test,  are  really  stones  which  I  myself  cannot  use,  as  they 
are  ground  up  very  quickly.  I  think  the  time  ought  to  be  near 
when  motor  cars  should  be  built  well  above  the  road  surface, 
as  I  am  satisfied  that  if  that  were  the  case  we  should  have  very 
little  dust  nuisance.  The  other  day  I  was  riding  from  Bedford 
to  Huntingdon  on  a  car  which  was  built  well  above  the  road, 
and  the  dust  rising  from  that  car  was  very  small  indeed.  I  am 
using  on  my  tarred  roads  the  fine  slag  dust,  which  immediately 
takes  up  the  tar ;  it  makes  a  very  nice  surface,  deadens  the 
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sounds,  and  is  a  great  preservative  of  the  road.  It  may  be 
interesting  to  the  Members  to  know  that  the  tar  does  go  down 
even  to  the  bed  of  the  stones.  I  had  an  example  of  that  only 
the  previous  Monday  when  in  the  town  of  Wobum,  where  we 
are  painting  the  roads  for  the  Duke  of  Bedford.  Thej  aie 
county  roads,  but  he  has  given  us  instructions  to  tar  them  at 
his  cost.  As  to  drainage  done  in  winter  time,  it  is  the  main 
cart-way  which  suflfers.  The  sides  of  the  road  are  scaroely 
damaged  at  all,  so  the  renewal  of  the  tar  painting  is  confined  to 
the  centre  of  the  track,  and  the  cost  the  second  year  is  not  more 
than  half  the  cost  of  the  first  year. 

Mr.  WiKB  writes :  Mr.  Wakelam,  I  notice,  recommends  the 
use  of  dust  as  a  binding  material,  but  on  this  point  I  am  a&aid 
I  can  scarcely  agree  with  him.     From  motives  of  economy  dust 
may  have  to  be  used,  but  dust  it  remains,  and  under  the  best 
circumstances  we  get  too  much  of  this.     I  am  inclined  to  think 
more  watering  and  rolling,  when  the  macadam  is  laid,  and  less 
blinding  material  would  minimise  the  amount  of  dust— and 
possibly  the  complaints  about  it.     The  Author's  opinion  that 
the  true  value  of  road  materials  can  only  be  determined  by 
practical  tests  under  traffic  is  a  sound  one.     As  bearing  this  out, 
I  may  mention  that  for  fifteen  years  I  have  kept  under  observa- 
tion for  testing  purposes  a  length  of  dry  macadam  road  with  a 
gradient  of  1  in  14,  without  cross  roads,  divided  into  three 
sections,  coated  with  granite,  furnace  slag,  and  limestone  respec- 
tively.    The  annual  cost  per  square  yard,  exclusive  of  watering 
or  cleansing,  has  worked  out  as  follows : — Granite,  6  •  2M. ;  slag, 
7'28rf. ;  limestone,  8-91rf.     Mr.  Wakelam  mentions  that  when 
the  total  cost  per  yard  reaches  28,  6d,  per  annum,  it  may  be  more 
economical  to  pave.     I  have  had  figures  taken  out  for  four 
important  main  roads  leading  out  of  the  city  of  Sheffield,  all 
macadamised  with  granite,  commencing  at  points  two  to  three 
miles  away  from  the  centre  of  the  town  area,  where  generally  the 
tramways  and  paving  terminate,  and  find  the  annual  costs  per 
square  yard,  including  sweeping  but  not  watering,  amount  to 
4'  57rf.,  5  •  60d.,  6  •  37d.,  and  7  •  30d.  respectively — average  almost 
exactly  6d.    It  would  be  interesting  to  compare  these  figures 
(which  for  the  class  of  road  are  probably  low)^with  those  for  other 
districts.     They  seem  to  be  about  the  Middlesex  standard. 
The  vote  of  thanks  having  been  passed  by  acclamation, 
Mr.  H.  T.  Wakelam,  in  reply,  said :  I  wish  to  acknowledge 
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the  vote  of  thanks  which  you  have  so  kindly  passed  to  me  for 
the  paper.  I  quite  agree  that  some  of  the  roads  of  this  country 
are  being  starved  for  other  purposes.  Mr.  Dryland  referred  to 
the  extraordinary  cost  devolving  upon  provincial  counties  in  the 
upkeep  of  the  main  roads.  A  point  occurred  to  my  mind  while 
Mr.  Dryland  was  speaking  as  to  the  decreasing  rateable  value  in 
some  counties  in  England,  owing  to  agricidtural  lands  and  farms 
being  unoccupied.  I  think  the  point  should  be  a  great  factor  in 
connection  with  any  Parliamentary  committee  as  to  taxation 
upon  local  owners.  Mr.  Brown  gave  us  some  very  interesting 
particulars  about  a  system  which  he  has  lately  inaugurated 
of  using  oil  tar  on  the  roads,  which  is  worth  considering.  On 
one  of  the  most  important  trunk  roads  of  the  county  of  Middlesex, 
we  painted  the  surface  about  May  of  last  year  with  a  mixture 
of  tar  and  pitch,  which  Mr.  Purser  seems  to  disparage.  That 
lasted  until  the  end  of  September.  As  a  matter  of  fact,  it 
lasted  longer  on  the  sides  of  the  road,  for  it  was  only  on  the 
centre  of  the  road  that  the  tar  painting  was  disturbed  during  the 
winter  months.  Mr.  Purser  advocates  the  measurement  as  to 
maintenance  cost  by  the  furlong,  which  is  practically  the  same 
as  the  mile  measurement.  I  say  that  a  furlong  or  mile  measure- 
ment is  not  the  proper  basis  to  go  upon.  (Generally,  the  com- 
parison is  taken  upon  the  mile  measurement.  But  you  cannot 
compare  a  mile  of  road  in  Cumberland  with  a  mile  in  Essex. 
For  instance,  we  get  returns  sent  in  to  us  from  different  counties 
of  the  cost  per  mile,  so  much  for  urban  roads  and  so  much  for 
rural  roads.  The  returns  are  in  reality  of  no  value,  because  the 
material  may  cost  50  per  cent,  less  in  Cumberland  than  in  Essex, 
and  your  labour  bill  may  be  30  to  40  per  cent,  more  in  one 
county  than  another.  There  is  no  comparison  between  the  cost 
of  a  mile  in  one  part  of  the  county  with  a  mile  in  another  part 
even  of  the  same  county.  Then  the  mile  or  furlong  basis  is 
altogether  wrong,  because  it  ignores  the  width  of  the  road,  and 
the  facilities  one  county  may  possess  in  obtaining  materials  from 
local  quarries.  I  cannot  quite  agree  with  Mr.  Leete  as  to  slag 
being  the  best  material  for  tar  macadam  roads.  My  experience 
is  that  slag  does  not  absorb  the  quantity  of  tar  it  is  generally 
supposed  to  absorb.  I  cut  into  a  tarred  slag  road  recently  and 
found  the  tar  had  not  penetrated  the  material  more  than  the 
thickness  of  a  sheet  of  paper,  and  the  material  was  not  at  all 
impregnated.     Mr.  Purser  raised  a  question  as  to  which  I  con- 
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sidered  the  material  best  for  tarred  macadam.  Some  seventeen 
years  ago  I  laid  a  road  in  the  neighhourhood  of  Liverpool  with 
Belgian  granite  and  limestone  chippings  mixed  with  tar,  pitch 
and  creosote  oil.  Mr.  Brodie  has  been  good  enough  to  tell  me 
that  they  in  Liverpool  are  only  just  replacing  that  material.  If 
Belgian  granite  will  last  seventeen  years,  I  should  say  that 
either  basalt  or  granite  properly  treated  will  last  the  same 
number  of  years.  Mr.  Purser  also  raised  a  question  as  to  the 
road  at  Heatonmoor.  That  road  has  been  made  with  Dalbeattie 
granite  and  some  form  of  asphaltic  preparation.  The  Local 
Government  Board  were  so  satisfied  with  it  that  they,  I  under- 
stand, have  given  a  loan  for  fifteen  years  for  it.  With  regard  to 
Mr.  Purser's  remarks  as  to  the  cost  per  super  yard  of  road,  his 
experience  must  have  been  limited  to  somewhat  inexpensiYe 
roads,  otherwise  he  would  be  able  to  judge  better  the  cost  of  the 
upkeep  of  the  roads  in  and  around  the  metropolis  and  other 
greatly  populated  cities.  If  macadam  is  to  last  and  be  water- 
proofed on  the  surface,  we  shall  have  to  have  asphaltic  mixtures 
for  treating  granite  and  basalt  so  that  such  waterproofed  surfaces 
may  be  obtained,  and  which  will  withstand  not  only  light  bat 
heavy  traffic,  for  a  sufficiently  long  period  to  repay  the  extra 
cost  the  waterproofing  entails  over  and  above  ordinary  granite 
or  basalt  coverings. 

On  Thursday^  June  28y  the  Members  dined  together  at  the 
Holhorn  Bestaurant,  Mr,  J.  Patten  Barber,  Fresidenty  in  tk 
chair. 

At  the  dose  of  the  discussions  on  Friday,  the  MemiKrs  pro- 
ceeded by  motor  omnibxLses  to  Brentford,  Here  the  urban  coundh 
spacious  new  market  was  inspected  under  the  guidance  of  Mr. 
Nowell  FarVy  who  explained  the  chief  features  of  the  work.  The 
drive  was  tJien  continued  by  way  of  the  Bayed  Gardens,  Temwt 
Gardens,  and  Bichmond  Hill.  The  nsxt  inspection  was  that  of 
the  workmen's  dwellings  erected  by  tlie  Bichmond  Corporation. 
Here  Mr.  Brierleyy  the  Borough  Surveyor ,  acted  as  guide.  Several 
of  tlie  houses  were  carefully  inspected.  The  party  tlien  drove  to 
Mortlake,  and  en  route  opportunities  were  given  to  inspect  lengths 
of  roads  treated  with  du^t-prevention  compounds.  At  Mortlah 
some  tivie  was  spent  in  inspecting j  und^r  tlie  guidance  of  Mr. 
Fairley,  the  Bichmond  Main  Sewerage  Board's  works,  which 
include  both  chemical-predpitation  and  bacterial  processes.     The 
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steam  and  electrical  pumping  machin^ery,  tlie  petrol  locomotive  for 
the  sludge  and  other  trucks,  and  other  interesting  features  of  the 
now  well  known  works,  were  all  examined  with  close  attention. 
The  high  standard  of  excellence  with  which  the  arratigements  were 
kept  up  was  very  unanimously  noted. 

Under  the  pilotage  of  Mr,  G.  B.  Tomes,  the  party  then  pro- 
ceeded to  inspect  the  electricity  station,  fire  station,  and  depot  of 
the  Barnes  Urban  District  Council,  afterwards  returning  to 
Westminster, 

Saturday,  June  30,  was  occupied  by  a  visit  to  the  works  of 
the  Associated  Portland  Cement  Manufacturers,  at  Northfleet, 
The  party  was  formed  into  sections,  and  every  oppoi'tunity  was 
afforded  the  visitors  to  inject  all  tlie  details  of  the  manufacture, 
Mr,  F.  A.  White,  the  chairman  of  the  company,  Mr.  Bamber, 
and  other  directors  acting  as  guides.  At  the  conclusion  of  the 
inspection  the  Members  were  entertained  to  a  luiuheon,  at  which 
Mr.  F,  A.  White,  presided. 
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STATISTICAL   RETURNS 

On  the  following  subjects  lie  at  the  Offices  of  the  Association, 
11  Victoria  Street,  Westminster,  S.W.     Those  marked  thus 

•  are   in   duplicate,  and  can   be  borrowed  for   perusal  by 
Members  on  application  to  the  Secretary.    Those  not  marked 

*  can  only  be  inspected  at  the  Offices. 

N,B, — Please  Quote  Reference  Number. 


(Memheri  are  requestecU  utJien  kindly  sending  iiaiiMia,  to  do  so 
in  duplienU  if  possible.) 

Bef.No.  I 

j   Abattoirs  (Pubuc). 
12     I        Compiled  by  W.  Chappie  Eddowes,  Shrewsbury.  1902. 

Cemeteries  (Public). 
63  'Compiled  by  H.  Richardson,  Handsworth.     1904. 

Drainage  Connections  (PrivatbJ. 
11  •Compiled  by  H.  Richardson,  A.M.  Inst.  C.E.     1902. 

i    Drainage  (House). 
1     ,        Compiled  by  J.  Atkinson,  A.M.  Inst.  C.E.,  Stockport. 
I         ;  1894. 

I    Drainage  (New  Buildings). 
49     I      'Compiled  by  E.  J.  Lovegrove,  M.  Inst.  C.E.,  Hornsey. 

I  1896. 

I 

Fire  Brigades. 
36  Compiled  by  G.  T.  Lynam,  A.M.  Inst  C.E.,  Burton- 

I  on-Trent.     1899. 

i    Hospital  (Infeotious  Diseases). 
69     j      'Compiled  by  J.   Walker   Smith,   Barrow-in-Furness. 
;  1905. 

'■   Labour,  Conditions  or. 
63     I      *Compiled  by  A.  E.  Collins,  Norwich.     1906. 
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Bef.No.  ' 


;    Lighting  (Eleotrio). 

3  '  Compiled  by  J.  W.  Brown,  A.M.  Inst.  C.E.,  West 
'  Hartlepool.     1894. 

4  Compiled  by  J.  W.  Cockrill,  A.M.  Inst.  C.K.,  Great 

Yarmouth.     1891. 

5  Compiled  by  W.  A.  Davies,  A.M.  Inst.  C.E.,  Aston 

Manor.    "^1893. 
40     ;       Compiled  by  E.  J.  Silcock,  A.M.  Inst.  C.E.,  Kings 
Lynn.     1896. 

I  Lighting  ((4 as). 

6  I  Compiled  by  J.  W.  Bradley.  A.M.  Inst.  C.E.,  Nelson. 
I  1895. 

7  I  Undertakings  in  the  hands  of  Local  Authorities.  Com- 
I  piled  by  P.  Koss,  A.M.  Inst.  C.E.,  North  Bierley. 
;  1896. 

Lighting  (Public  Street). 

8  Compiled  by  A.  H.  Campbell,  A.M.  Inst.  C.E.,  Canter- 

bury.    1895. 

9  Compiled  by  C.  C.  Smith,  Dalton-in-Furness.      1892. 
48           *Compiled  by  E.  J.  Lovegrove,  M.  Inst.  C.E.,  Homsey. 

1900. 
54  'Compiled  by  A.  E.  Nichola     1903. 

LiQxnD  Night  Soil  (Disposal  of). 
38  'Compiled  by  G.  T.  Lynam,  A.M.  Inst.  C.E.,  Burton- 

on-'l'rent.     1899. 

Motor  Wagons  (Utility  and  Working  of). 

57  I      'Compiled  by  J.  Walker  Smith,  Barrow-in-Furness. 
1905. 

58  'Compiled  by  It.  J.  Angel,  A.M.  Inst.  C.E.,  Bermondsey. 
1903. 

Pavements  (Comparison  of  Life  and  Cost  of  Granite 
AND  Gritstone). 
10     '       Compiled  by  C.  F.  Wike,  M.  Inst.  C.E.,  SheflSeld.  1890. 

Pavements  (Tar  Maoadam). 

46  Compiled  by  A.  E.  GoUins,  A.M.  Inst.  C.E.,  Norwich. 

1896. 

47  \       Compiled  by  J.  Hall,  MlnsiCE.,  Cheltenham.  1896. 
41     I        Compiled  by  E.  A.  Stickland,  A.M.  lust.  C.E..  Windsor. 

1897. 
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13 
66 


42 
66 


14 

2 
60 

16 
33 

16 

17 

18 

31 

19 
20 
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Works  of). 
Compiled  by  W.  J.  Newton,  A.M.  Inst.  C.E.,  Aocring- 

ton.     1892. 
^Compiled  by  T.  J.  Bnshbrooke,  Chepping  Wycombe. 
1905. 

PuBLio  Baths  and  Washhousbs. 
♦Compaed  by  P.  Edinger,  Frome.     1897. 
^Compiled  by  J.  Walker  Smith,   Barrow-in-Fumefli 
1905. 

Refuse  (Collbotion  of). 

Compiled  by  J.  Price,  A.M.  Inst.  O.E.,  ToxtethParL 

1891. 
♦Compiled  by  A.  E.  Nichols.  Folkestone.     1906. 
•Compiled  by  E.  A.  Borg,  Margata 

Kefttse  (Destruotors). 

Compiled  by  \V.  Brooke,  A.M.  Inst  C.E.,  Richmoni 

1885. 
Compiled  by  J.  Gammage,  Dudley.     1899. 

Refuse  (Disposal  of). 

Compiled  by  J.  Price,  A.M.  Inst.  C.E.,  Toxteth  Park. 
1896. 

Refuse  (Removal  of). 

CompUed  by  C.  R.  Fortune,  Bath.     1886. 

Roads    (Maintenance    of    Main    in     Non-Countt 

BOROUQHSj. 

Compiled   by  W.   Howard-Smith,    A.M.  Inst  C.E., 
CarUsle.     1894. 

Roads  (Paving  of  Main). 

Compiled  by  H.  Richardson,  A.M.  Inst.  C.E.,  Aston 
Manor.     1899. 

Roads  (Steam  Rolling  of). 

Compiled  by  A.  W.  Parry,  A.M.  Inst  C.E.,  Reading. 

Roads  (Watering  of). 

Compiled  by  W.  Dawsou,  A.M.  Inst  C.E.,  Leyfcon, 
1891. 


Bef.No. 
17 

21 
22 

39 
36 

22 


61 
64 
26 

60 
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SOAYBNGINa  (StBBBT). 

Compiled  by  C.  B.  Fortune,  Bath.     1886. 

Sewaqb  (Disposal  of). 

Compiled  by  J.  H.  Cox,  M.  Inst.  C.E..  Bradford.    1892. 
Compiled  by  H.  Eichardson,  A.M.  Inst.  C.E.,  Oldbury. 

1890. 
CompUed  by  J.  W.  Cockrill.  M.  Inst.  C.E.     1900. 

Sbwaqe  Disposal  Works. 
♦Compiled  by  G.  T.  Lynam,  A.M.  Inst.  C.E.,  Burton- 
on-Trent.     1899. 

Sewage  (Puripioation  of). 

Compiled  by  H.  Richardson,  A.M.  Inst.  C.E., Oldbury. 
1890. 


Sewers  (Ventilation  of). 
32     I       CompUed  by  J.  T.  Earnshaw,  A.M.  Inst.  C.E.,  Ashton- 
tmder-Lyne.     1893. 
•Compiled  by  H.  Q.  Whyatt,  Grimsby.     1900. 

*Sbwbr  Ventilation. 

Compiled  by  J.  Price,  Birmingham.     1906. 

Slaughter-Houses. 

Compiled  by  J.  W.  CockriU,  A.M.  Inst.  C.E.,  Great 
Yarmouth.     1885. 


Streets  (Construction  of  New). 
•Compiled  by  T.  R.  Smith,  Kettering.     1902. 


Superannuation. 
62     i      ♦Compiled  by  A.  E.  Collins,  Norwich.     1906. 

Swimming  Baths. 

61  ♦Compiled  by  P.  R.  A.  Willoughby,  Pontypridd.  1906, 

Team  Labour. 

62  ♦Compiled  by  T.  J.  Rushbrooke,  Chopping  Wycombe. 

I  1904. 

Tramways. 
26     I       Compiled  by  J.  E.  Swindlehurst,  A.M.  Inst.  C.E. 
!  Burton-on-Trent.     1891. 
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24 

34 
43 

37 

44 


27 


28 


29 


30 
32 
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Tbamways  (Electric). 
•Compiled  by  G.  T.  Lynam,  A.M.  Inst.  C.E..  Burton- 
on-Treni     1903. 
Compiled  by  the  Town  Clerk  of  Birmingham-     1899. 
Compiled  by  Chas.  Mayne,  A.M.  Inst.  C.E,  Sham^hal 
1897. 

Underqroqnd  Telephone  and  Telegraph  Wires. 
♦Compiled  by  G.  T.  Lynam,  A.M.  Inst.  C.E.,  Burton- 
on-Trent.     1899. 

Water  Bates. 

Compiled  by  A.  W.  Lawson,  A.M.  Inst.  C.E.,  Eawten- 
stall.     1898. 

Water  Supply  (Diameters  and  Depths   of  Mains 
Frozen  in  1895). 
Compiled  by  E.  Pritchard,  M.  Inst.  C.E.,  Birmingham. 
1895. 

Water   Supply   (for  Domfjbtic  and  General  Pur- 
poses). 
CompQed  by  J.  T.  Eayrs,  A.M.  Inst.  C.E.,  West  Brom- 
wich.     1890. 

Workmen's  Dwellings. 
♦Compiled  by  J.  W.  Cockrill,  A.M.  lust.  C.E.,  Great 
Yarmouth.     1897. 

Workmen's  Wages  and  Hours  of  Labour. 

Compiled  by  J.  B.  Dixon,  A.M.  Inst  C.E.,  Shoreditch. 

1897. 
Compiled  by  E.  H.  Haynes,  Newport,  Mon.     1897. 
Compiled  by  S.  E.  Bnrgess,  M.Inst C.E.,  South  Shields. 
1899. 


Transactions  of  Other  Societies,  Books^  Etc. 
{Not  availMefor  loan.) 

London  Chamber  of  Commerce.     Report  on  Secret  CommissioDS. 

1899. 
London  Chamber  of  Commerce.     Beport  on  Cement  Admixtures. 

1897. 
British  Fire  Prevention  Committee. 
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Field  Work  and  Instnunents.     By  A.  T.  Walmisley. 

Glasgow  Engineering  Congress,  1901. 

Institution  of  Mechanical  Engineers. 

Land  Surveying  and  Levelling.     By  A.  T.  Walmisley. 

Society  of  Engineers. 

Stresses  and  Strains.    By  P.  R.  Farrow. 

Structural  Iron  and  SteeL     By  W.  N.  Twelvetrees. 

The  Sanitary  Institute. 


Special  Bepobts.  1 
(Not  available  for  loan.) 

Bacterial  Treatment  of    Sewage.      Prof.   Frank   Clowes,  D.Sc. 

(London),  and  A.  C.  Houston,  M.B.  D.Sc.     1901 
Bacteriological  Experiments  with  Sewage.     Borough   Surveyor, 

Leicester.     1900. 
British  Standard   Sections.      Engineering  Standards  Committee. 

1903. 
Disposal  of  Refuse,  etc.,  in  Cities  of  Melbourne  and  Adelaide,  Beport 

on.     City  Surveyor,  Sydney.     1891. 
Manchester  Main  Drainage,  Beport  on.     City  Surveyor,  Man- 
chester.    1896. 
Public  Baths,  Instructions,  etc.  to  Architects.     Surveyor  to  the^ 

Urban  District  Council,  Handsworth.     1901. 
Befuse  Destructor  and  Electricity  Works,  Beport  on.     Borough 

En«rineer,  Nelson.     1899. 
Sewage  Disposal,  Beport  on.    Borough  Surveyor,  Bradford. 
Sewage  Disposal  Works,  Specification,  etc.  for.  Borough  Engineer,. 

Blackburn. 
Sewage  Purification.     J.  D.  Watson.     1903. 
Sewer  Ventilation,   Beport  on.      Borough  Engineer,   Leicester. 

1899. 
Steam  Bead  Boiling,  Beport  on.     County  Surveyor,  Hereford. 

1^97. 
Storage  of  Flood  Water.     Prof.  H.  Eobinson.     1899. 
Town  Refuse  Destructors,  Beport  on.      Borough   Surveyor  of 

Ipswich.     1896. 
Tramway  Traction,  Beport  on. 

City  Surveyor,  Birmingham.     1899. 

City  Surveyor,  Sheffield.     1897. 
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Treatment  and  Destruction  of  Befnse,  Beport  on.    City  Snryeyor, 

Sydney.     1897. 
Well  Sinking  and  Boring  Operations.     Surveyor  to  the  Urban 

District  Council,  Handsworth.     1904. 
Western  Australian  Hard  Woods.    Agent-General  &t  Western 

Australia.     1902. 

Pamphlets. 
(Not  availabkfor  loan.) 

Conical  Projection  of  Maps.    R  H.  Foy.     1901. 
Destructors  and  Steam  Production.    W.  H.  Maxwell     1901. 
Formulae  and  Tables  of  Velocities  and  Discharges  of  Seweis. 

T.  De  Courcy  Meade.    1897. 
Oreater  Manchester.    J.  Swarbrick.     1903. 
Hardwoods  of  Western  Australia.     1906. 
Hodograph,  tha    T.  Ferguson.     1901. 
Incrustation  of  Iron  Water  Pipes.     Water  Engineer,  Torquay. 
Meteorology  of  Nottingham.     Also  Chart  showing  the  relation  of 

the  Number  of  Deaths  from  various  causes  to  Meteorological 

Conditions.     Compiled  by  A.  Brown,  M.  Inst.  C.K,  Borough 

Surveyor,  Nottingham,  and  PhiUp  Boobbyer,  M.B. 
Presidential    Address  to  Association  of  Birmingham  Students. 

J.  Price.     1902. 
Baising  of  Water  from  Deep  Wells  by  Compressed  Air.     W.  E 

Maxwell.     1903. 
Timbers  of  Western  Australia.     1906. 
Type  Drawings  for  Melbourne  Sewerage.     W.  Thwaites,  Chief 

Engineer,  Melbourne. 
Drawings  of  Lot's  Road  Pumping  Station,  L.C.C.      Maurice 

Fitzmaurice,  Chief  Engineer. 

Journals. 

(Not  available  for  loan,) 

American  Electrician. 

„        Electrical  World  and  Engineer. 

„        Engineering  Becord. 
Builder. 

Cassier's  Magazine. 
Contract  Journal. 
Electrical  Engineer. 
Engineering  Times. 
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Local  Gbyemment  Chronicle. 

Local  GoYemment  Officer. 

Page's  Magazine. 

Sanitary  Becord. 

Street  Bailway  Jonmal. 

Surveyor  and  Municipal  and  County  Engineer. 

The  Quarry. 

Water. 

Papers. 

A  few  prints  of  the  followiDg  Papers  (contained  in  past  Volmnee  of  *  Prooeedings*) 
are  in  stock  at  the  0£9ces  of  the  Association,  and  may  be  obtained  from  the 
-  Secretary,  if  the  Beference  Number  i$  quoted  and  an  addrmted  po§UU 
wrapper  U  endoeedfor  each  paper  required. 

98      Aberdeen,  Mnnioipal  Engineering  in.    W.  Dyack. 

97      Aberdeen  Waterworks.    J.  Gordon. 

86      Coal-Mining  Bubsidenoes  in  Relation  to  Sewerage 

Worka     P.  W.  Mager. 
96      Electric  Cable  Subway.    6.  B.  G.  Conway. 

100  Runcorn,  Municipal  Work  in.    J.  Wilding. 

111  Ventilation  of  Sewers.    A.  W.  Oroes. 

112  Ventilation  of  Sewers.    B.  Bead. 

102     Whitehaven,  Public  Works  of.    J.  S.  Brodie. 

101  Widnes,  Municipal  Works  of    J.  8.  Sinclair. 


EXAMINATIONS. 


SYLLABUS. 


Thb  Ikoobpoeatbd  Association  of  Munioipal  and  OouinT 
Enoinbxbs  andertake  the  holding  of  Examinations,  by  written  papers 
and  vivd  voee^  in  the  four  following  subjects : — 

Engineering  as  applied  to  Municipal  work. 

Building  Construction  and  Materials. 

Sanitary  Science  as  applied  to  Towns  and  Buildings. 

Municipal  and  Local  Goyernment  Law  as  relating  to  the  work 
of  Municipal  Engineers  and  Surveyors. 

Every  candidate  who  applies  for  permission  to  sit  for  the  Examina- 
tion ot  the  Association  mast  possess  one  of  the  Oertificates  hereinafter 
mentioned  in  each  of  the  following  subjects  : — 

English,  including  (1)  English  Composition ;  (2)  English  Grrammar, 
including  Analysis  and  Parsing;  (3)  English  History;  (4)  Qeo- 
graphy. 

Mathema^tios,  including  (1)  Ariihmetic — Vulgar  and  decimal  fractiooB, 
proportiou,  square  root,  simple  and  compound  interest,  profit  and 
loss,  percentage,  B.C.F.  and  L.C.M. ;  (2)  Algebra — the  ordinary 
rules ;  fractions ;  brackets ;  simple,  simultaneous  and  easy  quadratic 
equations,  and  problems  involving  the  use  of  such  equations ;  H.C.F. ; 
L.C.M. ;  and  square  root;  (3)  Euclid — the  first  three  books. 

List  of  Certificates  which  will  be  accepted  as  evidence  that 
Candidates  possess  the  necessary  qualifications  in  the  various  sub- 
jects : — 

(1)  English  CoMPOsmoN  and  (2)  English  Gbaiocab. 

Univem'ty  of  London :  Marriculation  Examination. 

Victoria  University:  Preliminary  Examination. 

University  of  St.  Andrew :  Preliminary  Examination  in  Science. 

University  of  Olattgow :  Preliminary  Examination  in  Science. 

University  of  Aberdeen :  Preliminary  Examination  in  Science. 

University  of  Edinburgh :  Prt^liniinary  Examination  in  Science. 

University  of  DvJblin :  General  Examination  at  end  of  Senior  Freshman  year. 
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Univer$iiy  of  WaU$ :  Matriculation  Examination. 

Uniffersity  of  Birmingham:  Matriculation  Examination. 

King's  College,  London :  Examination  for  the  College  Matriculation  Gertifi- 
cate  in  Engineering. 

TJniveraUy  College^  London'.  Matriculation  Examination  (Engineering 
Department). 

Royal  Indian  Engineering  College^  Cooped b  HiU :  Entranoe  Examination. 

City  and  Guilds  of  London  Central  Toohnieal  CoUege :  Matriculation  Exam- 
ination. 

University  College,  Bristol:  Preliminary  Examination  (Engineering  Depart- 
ment). 

Scotch  Education  Department:  The  Leaving  Gertifloate. 

Oxford  and  Cambridge  Schools  Examination  Board :  A  Higher  Certificate. 

University  of  Adelaide :  Senior  Public  Examination. 

University  of  Ttumania :  Senior  Public  Examination. 

Central  Wdsh  Board:  Honours,  Senior  or  Junior.  Certificate  to  be  en- 
dorsed "  English  Composition/'  **  English  Language,"  and  *'  English 
Literature." 

Society  of  Arts:  Adranced  stage — First  or  Second  Class,  obtained  since 
1904;  Intermediate  stage — First  Class,  obtained  since  1904;  and  the 
certificates  corresponding  thereto  obtained  prior  to  1904. 

College  of  Preceptors :  First  Class  (or  Senior),  Second  Class  (or  Junior),  in 
the  Professional  Preliminary  Examination;  First  Class  (or  Senior), 
Second  Class  (or  Junior),  in  Certificate  Examination. 

Oxford  Local : 

Senior  Examination—  Honours  or  Pass, 
Junior  Examination — Honours  or  Pass. 

Cambridge  Local :  f  as  qualification  required 

Senior  Examination— Honours  or  Pass.         >n  English  Composition 
Junior  Examination— Honours  or  Pass.    )   and  English  Grammar. 


Certificate  for  English 
mguage  and   Litera- 
ture will   be   accepted 


(8)  English  Histoby. 

University  of  London :  Matriculation  Examination. 

Victoria  University :  Preliminary  Examination. 

University  of  St.  Andrews :  Preliminary  Examination  in  Science. 

University  of  Olargow :  Preliminary  Examination  in  Science. 

University  of  Aberdeen :  Preliminary  Examination  in  Science. 

University  of  Edinburgh :  Preliminary  Examinaticm  in  Science. 

University  of  DuUin :  General  Examination  at  end  of  Senior  Freshman  year. 

University  of  Wales:  Matriculation  Examination. 

University  of  Birmingham :  Matriculation  Examination. 

King*s  CoUege^  London :  Examination  for  the  College  Matriculation  Certifi- 
cate in  Engineering. 

University  College,  London:  Matriculation  Examination  (Engineering  De- 
partment). 

Royal  Lidian  Engineering  CoUege,  Cooper's  HiU:  Entrance  Examination. 

City  and  Guilds  of  London  Central  Technieal  CcUege:  Matriculation  Exam- 
ination. 

University  College,  Bristol:  Preliminary  Examination  (Engineering  Depazt- 
ment). 

Scotch  Education  Department :  The  Leaying  Certificate. 

Oxford  and  Cambridge  Schools  Examination  Board :  A  Higher  Certificate. 

2  G 
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Vnirenity  of^Addaide :  Senior  Pnblio  ExamSnatioD. 

Univeniiy  of  Tatmania:  Senior  Pablic  Examination. 

CetUral  WMi  Board :  Honours,  Senior  or  Junior. 

Society  of  ArU  I  Ae  for  English  Composition  and  English  Grammar.  Ger- 
tiflcate  for  Commercial  History  and  Geography  will  be  accepted  as 
qualification  required  in  English  History  and  Geography. 

CoUege  of  Preeepton :  As  for  English  Composition  and  English  Grammar. 

Oxford  Local  :  As  for  English  Composition  and  English  Grammsr.  Cer- 
tificate for  History  will  be  accepted  as  qualification  required  in  EngliBh 
History. 

Cambridge  Local:  As  for  English  Composition  and  English  Grammar.  Ce^ 
tificate  (Senior  or  Junior)  for  History,  Geography,  etc.,  will  be  accepted 
as  qualification  required  in  English  History  and  Geography. 

(4)  Gboobapht. 

Univertity  of  London  :  Matriculation  Examination. 

Victoria  Universiiy :  Preliminary  Examination. 

Univcreily  of  8t.  Andrew$:  Preliminary  Examination  in  Sdence. 

Univeniiy  of  OUugow  :^  Preliminary  Examination  in  Science. 

Unireraity  of  Aberdeen :  Preliminary  Examination  in  Science. 

University  of  Edinburgh :  Preliminary  Examination  in  Science. 

University  oflDMin  :  General  Examination  at  end  of  Senior  Freshman  year. 

University  of  Wales :  Matriculation  Examination. 

University  of  Birmingham :  Matriculation  Examination. 

Kin^s  College^  London :  Examination  for  the  College  Matriculation  Certifi- 
cate in  Engineering. 

University  College,  London:  Matriculation  Examination  (Engineering  De- 
partment). 

Royal  Indian  Engineering  College^  Cooper^s  HiU :  Entrance  Examination. 

City  and  Guilds  of  London  Central  Technical  College :  Matriculation  Exam- 
ination. 

University  College,  Bristol:  Preliminary  Examination  (Engineering  Depart- 
ment). 

Scotch  Education  Department :  The  Leaving  Certificate. 

Oxford  and  Cambridge  Schools  Examination  Board :  A  Higher  Certificate. 

Univernty  of  Adelaide :  Senior  Public  Examination. 

University  of  Tasmania :  Senior  Public  Examination. 

Central  Welsh  Board  :  Honours,  Senior  or  Junior. 

Society  of  Arts :  Aa  for  English  History. 

College  of  Preceptors  :  As  for  English  Composition  and  English  Grammar. 

Oxford  Local :  As  for  English  Composition  and  English  Grammar. 

Cambridge  Local :  As  for  English  History. 

Mathematics. 

University  of  London  :  Matriculation  Examination. 

Victoria  University :  Preliminary  Examination. 

University  of  St.  Andrews :  Preliminary  Examination  in  Science. 

University  of  Glasgow :  Preliminary  Examination  in  Science. 

University  of  Aberdeen :  Preliminary  Examination  in  Science, 

University  of  Edinburgh :  Preliminary  Examination  in  Science. 

University  of  Dublin^:  General  Examination  at  end  of  Senior  Freshman  year. 
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University  of  Wales:  Matriculation  Examination. 

Unioereity  of  Birmingham :  Matriculation  Examination. 

King's  College^  London :  Examination  for  the  College  Matriculation  Certifi- 
cate in  Engineering. 

Unioenity  College^  London:  Matriculation  Examination  (Engineering  De- 
partment). 

RoycU  Indian  Engineering  College,  Oooper^i  HiU :  Entrance  Examination. 

City  and  OuiUU  of  London  Central  TechniaU  College :  Matriculation  Exam- 
ination. 

University  College,  Bristol:  Preliminary  Examination  (Engineering  Depart- 
ment). 

Scotch  EducaHon  Department :  The  Leaving  Certificate. 

Oxford  and  Cambridge  Schools  Examination  Board :  A  Higher  Certificate. 

University  of  Adelaide :  Senior  Public  Examination. 

University  of  Tasmania :  Senior  Public  Examination. 

Central  Welsh  Board :  Honoars,  Senior  or  Junior.  Certificate  to  be  endorsed 
"  Arithmetic"  **  Algebra,*'  and  "  Geometry." 

College  of  Preceptors :  As  for  English  Composition  and  English  Grammar. 
Certificate  to  be  endorsed  "Arithmetic,"  "  Algebra,"  and  **  Geometry." 

Oxford  Local:  As  for  English  O>mposition  and  English  Grammar.  Cer- 
tificate to  be  endorsed  **  Arithmetic  "  and  '*  Mathematics." 

Cambridge  Local :  As  for  English  Composition  and  English  Grammar.  Cer- 
tificate to  be  endorsed  **  Arithmetic  "  and  '*  Mathematics." 

Board  of  Education :  Science  Examination — Stage  1,  First  Class ;  or  Stages 
2  and  8,  any  Class. 

The  foregoing  regulations  do  not  apply  to  Oandidates  who  have 
previously  sat  or  received  permission  to  sit. 

A  Candidate  who  has  been  awarded  any  of  the  undermentioned 
Certificates  is  exempt  from  farther  educational  examination:  The 
Institution  of  Civil  Engineers,  Studentship;  The  Boyal  Institute 
of  British  Architects,  Preliminary ;  the  Surveyors*  Institution,  Pre- 
liminary. 

The  Council  reserve  power  to  alter  or  add  to  the  foregoing  re- 
quirements. 

Two  or  more  Examinations  are  held  in  each  year,  one  at  least,  in 
April,  in  London,  and  one  at  least,  in  October,  in  some  provincial 
town  to  be  fixed  on  by  the  Council  and  duly  advertised  beforehand. 

Examinations  will  also  be  held  in  Scotland  and  Ireland,  providing 
a  sufficient  number  of  Candidates  desire  to  enter.  Examinations  in 
Scotland  will  be  held  in  October ;  in  Ireland,  in  April. 

The  Council  will  consider  applications,  and,  if  desirable,  grant 
permission,  to  sit  at  these  Examinations. 

Intending  candidates  who  have  not  previously  applied  for  per- 
mission to  sit,  must  do  so  on  the  form  issued  with  the  syllabus. 

If  permission  is  granted  by  the  Council,  a  "  sitting "  form  will  be 
forwarded.  The  candidate  may  then  make  application  on  such  form 
to  be  entered  for  the  next  ensuing,  or  any  future,  examination. 

2  a  2 
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The  Goancil  will  accept  entries,  in  order  of  priority,  as  hi-is 
accommodation  will  permit. 

Candidates  who  have  sat  and  failed,  or  who  have  applied  for  and 
received  permission  to  sit,  are  particularly  requested  to  ask  for  t 
"  sitting  "  form,  when  thoy  desire  to  enter  their  names  for  exaroinatioD. 

The  fee  is  to  he  sent  with  the  sitting  form  onlt. 

Candidates  must  have  attained  their  twenty-second  birthday. 

The  fee  for  each  Examination  is  42.  4«.,  two  guineas  to  be  paid 
with  the  "  sitting "  form,  and  the  balance  on  the  day  of  examination. 
Should  tho  candidate  fail,  he  is  entitled  to  present  himself  at  any 
subsequent  Examination,  on  payment  of  22.  2«.,  one  guinea  to  be  paid 
on  application  and  one  guinea  on  the  day  of  Examination. 

Candidates  who  sat  and  failed  at  any  of  the  Examinations  held 
prior  to  and  including  April  1898,  pay  12.  1«.  entrance,  and  10«.  M. 
sitting  fees. 

No  further  charge  is  made  to  the  candidate  than  the  fees  aboye 
mentioned. 

Candidates  who  do  not  present  themselves  for  examination  forfeit 
tlieir  entrance  fee. 

Candidates  are  not  necessarily  required  to  answer  all  the  questions 
sot  in  each  paper:  marks  are  given  for  all  questions  correctlj 
answered.  Where  the  subject  is  sub-divided,  at  least  one  question 
should  be  attempted  in  each  sub-section. 

The  Examinations  occupy  three  days,  and  the  arrangements  are 
as  follows: — 

First  day,    10  to  1  ..  ..  Sanitary  Science. 

„  2.30  to  6.30      ..  Building  ConstructioD. 

Second  day,  10  to  1  ..  ..  Engineering  (Ist  Paper). 

„  2.30  to  6  ..  „  (2nd    „    ). 

Third  day,  9.30  to  11.30     ..  Municipal  and  Local  Government  Law. 

„  12      KtVa  voce  Examination. 

Fifty  per  cent,  of  the  total  number  of  marks  given  are  required 
to  constitute  a  pass. 

Successful  candidates  receive  a  Certificate  in  the  form  of  a 
'*  Testamur,"  signed  by  the  acting  Examiners,  and  sealed  and  counter- 
signed by  the  President  and  Secretary  of  the  Association  in  Council. 

No  information  as  to  the  result  of  an  Examination,  beyond  the  fact 
of  a  candidate  having  "  Passed  "  or  **  Failed,"  is  given. 

Questions  set  at  Examinations  held  prior  to  1902  can  only  be 
obtained  in  the  volumes  of  the  '  Proceedings.'  On  sale  by  Messrs. 
E.  &  F.  N.  Spon,  Ltd.,  Publishers,  67  Haymarket,  8.  W.  The  questions 
set  at  subsequent  examinations  arc  not  published. 
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No  exemption  from  any  portion  of  the  Examination  is  granted  to 
candidates. 

Any  inquiries  referring  to  the  Examinations  should  be  directed 
to  Mr.  Thomas  Colb,  Secretary  to  the  Association,  11  Victoria 
Street,  London,  S.W.,  and  should  be  accompanied  by  an  addressed 
foolscap  envelope. 


SUBJECTS   OF  EXAMINATION. 


Questions  in  TWO 
at  least  of  these 
subjects  must  be 
attempted. 


I. — Enoinsbbimo  as  applied  to  Munioipal  Work: 

l8t  Paper. — A.  Sewage  Disposal. 

B.  Tramways  ConstructioD. 

C.  Bridge  ConBtruction. 

D.  Water  Supply. 
2nd  Paper. — A.  Geodesy. 

B.  Hydraulics. 

0.  Sewerage. , 

D.  Head  Construction  and  Maintenance. 

II.— Building  Constbuotion  :  Stbbnoth  of  Matbbials: 

A.  Materials. 

B.  The  Construction  of  Public  and  Private  Buildings. 

C.  Building  By-laws. 

D.  Public  Baths  and  Hospitals. 

IIL — Sanitary  Soibnob  as  appubd  to  Towns  and  Buildings  : 

A.  Heating  and  Ventilation. 

B.  Scavenging  and  Disposal  of  Refuse. 

C.  Water  Supply  and  Drainage  of  Buildings. 

D.  Disinfection. 

IV. — Municipal  and  Looal  Goybrnmbnt  Law  as  Relating  to  the 
Work  of  Municipal  Enginbbrs  and  Survbyors. 

Note. — The  Examiners  do  not  Teoommend  any  particular  text-books,  as  it  i» 
desired  to  make  the  Examinations  rather  a  test  of  the  candidate's  practical 
knowledge  of  the  subjects  generally,  than  to  find  his  acquaintance  with  any 
particular  book  or  books. 
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EXAMPLES  OF  QUESTIONS. 

The  following  qnestions  have  been  compiled  from  Examination 
Papers  set  to  Candidates,  and  serve  as  examples  of  the  questions 
asked  under  the  different  sections. 

DiRBGTiONS. — **  Yea  are  partionlarly  requested  to  write  legibly,  and  to  answer 
the  questions  as  concisely  as  possible.  FtU  in  yowr  numher  where  indicated, 
aUo  at  the  top  of  every  hook  handed  in.  Plaee  ihi$  quedion-paper  inHde  ffow 
hook  before  hitnding  it  in.  Prefix  the  number  of  the  question  to  each  awwer. 
Where  the  wbjeet  i$  eub-divided,  at  leati  one  question  should  he  aitemptcd  in  eaek 
iub-ieetion.  Whererer  possible,  freehand  sketches  or  diagrams  should  be  drawn 
to  illustrate  the  answer ;  these  should  be  carefully  executed,  as  they  will  be 
taken  as  showing  the  Candidate's  proficiency  in  this  style  of  drawing.  Candidates 
must  not,  during  the  examination,  refer  to  any  books  or  manuscript,  or 
communicate  with  each  other.     Slide  rules  may  not  be  used.** 


Subject: — ^ENGINEERING  as  Appued  to  Municipal  Wobx. 

FIRST    PAPER. 

Sew  ACS  Disposal. 

1.  A  residential  town  of  10,000  inhabitants,  with  an  adequate  water  supply, 

has  to  be  sewered  and  drained  on  to  a  square  piece  of  land,  23  acres  in 
extent,  through  the  centre  of  which  runs  a  stream,  the  land  rising 
therefrom  at  a  gradient  of  1  in  60  on  one  side,  and  1  in  130  on  the 
other.  The  soil  is  loam,  of  an  average  depth  of  2  ft.  6  in.,  on  a  sub- 
stratum of  friable  clay.  Two-thirds  of  the  sewage  can  gravitate  to 
the  uppermost  ]X)rtion  of  land,  the  remainder  is  below  bed  of  stream. 
Describe  and  illustrate  by  sketches  the  system  of  disposal  you  would 
recommend  under  these  circumstances,  giving  particulars  of  construc- 
tion, capacity,  cost,  quantity  of  sewage  to  be  dealt  with,  (o)  if  storm- 
water  included,  (h)  if  excluded  ;  also  state  standard  of  purity  of  eflauent 
you  consider  satisfactory. 

2.  Describe  one  or  more  forms  of  aerating  beds  or  filters  for  sewage  purifica 

tiou,  together  with  the  arrangements  for  distributing  the  sewage  there- 
on. State  the  object  of  such  Veds  or  filters,  and  the  points  in  favour 
of  the  method  of  distribution  you  prefer,  as  compared  with  any  other 
method  known  to  you. 
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TbAMWATS  CONBTBUCnON. 

3.  Make  a  sketch  of  the  cross  section  of  a  tramway  worked  on  the  overhead 

system,  double  track,  standard  gauge,  on  a  50-ft.  road,  and  briefly 
describe  the  mode  of  construction  of  the  permanent  way. 

4.  (a)  Sketch  a  section  of  a  tram  rail  for  electric  traction  with  heavy  traffic, 

giving  dimensions  in  detail  and  weight  per  yard,  and  state  the 
chief  points  to  be  observed  in  its  chemical  composition. 

(b)  Similarly  sketch  a  joint. 

(c)  State  the  advantages  and  disadvantages  (if  any)  of  such  a  joint. 

Bridge  Constbuotion. 

5.  Show  a  method  of  connecting  a  cross  girder  of  a  steel  road  bridge  to  the 

bottom  boom  of  main  girder,  and  of  floor  construction  for  the  bridge. 
The  bridge  is  40  feet  wide  between  main  girders  which  form  the  para- 
pets. Cross  girders  at  10  ft.  centres.  Total  of  dead  and  live  loads, 
which  may  be  taken  as  equally  divided,  3  cwt,  yer  superficial  foot  of 
floor  surface.  Candidate  may  select  type  of  main  and  cross  girders, 
and  floor  construction. 

6.  (a)  Give  the  points  to  be  considered  in  designing  a  steel  girder  road 

bridge  of  100  ft.  span  and  42  ft.  clear  width  between  the  main 
girders. 
(h)  Briefly  state  the  tests  you  would  apply  to  the  various  parts  of  the 
bridge. 

Watkb  Supply. 

7.  An  open  reservoir,  20  ft.  deep,  has  to  be  coDstructed  on  the  side  of  a  hill 

having  a  slope  of  1  in  25,  the  foundation  being  large  boulders  and 
loose  shale  under  3  ft.  of  peaty  soil.  180  days'  storage  has  to  be  pro- 
vided for  a  residential  town  of  20,000  inhabitants.  Sketch  and  figure 
section  through  lower  and  upper  sides  and  floor,  and  indicate  the 
difierent  materials  used.  Give  cubical  contents  in  feet  and  gallons, 
and  the  pressure  per  square  foot  on  centre  of  floor  and  half-way  up  the 
side,  when  the  reservoir  is  three-fourths  full. 

8.  Describe  and  illustrate  an  apparatus  by  means  of  which  a  water  main 

whilst  remaining  under  pressure,  may  be  drilled,  tapped,  and  a  service 
ferrule  connected. 


SECOND   PAPER. 

Geodesy. 

It  is  proposed  to  purchase  for  a  recreation  ground,  a  four-sided  field, 
672  ft.,  393  ft.,  806  ft.,  and  297  ft.,  measured  to  centre  of  hedges,  the 
ditch  being  inside  in  each  case.  Near  the  centre  is  a  small  irregularly- 
shaped  orchard,  about  90  poles  in  area,  surrounded  by  an  impenetrable 
hedge.  Show  by  sketch  plan  your  plotting  out,  give  area,  and  cost  at 
300^.  per  acre. 
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2.  State  how  joa  would  test  a  level  for  parallax,  and  adjust  it;  and  the 

method  of  testing  and  correcting  for  oollimation. 

Htdbauucs. 

3.  What  is  the  dischaige  of  a  water  main  6  in.  diameter,  2000  ft.  long,  with 

a  fall  of  15  feet? 

4.  What  would  he  the  quantity  of  water  per  minute  which  would  run  over 

a  rectangular  notch  1  ft.  wide,  and  1  ft  in  depth  from  the  waters 
surface,  and  show  the  calculations  by  which  you  arrive  at  the  result? 

SXWERAGK. 

5.  Sketch  cross  section  of  an  egg-shaped  sewer  6  ft.  high,  to  be  constructed 

through  water- logged  ground,  giving  diameters  at  top  and  bottom, 
radius  of  sides,  and  area.  Indicate  materials  used,  figure  thicknesses, 
and  write  brief  specification,  including  method  of  testing  to  be  adopted. 
Give  quantity  of  sewage  discharged,  if  running  2  ft  7  in.  deep,  with  a 
velocity  of  2  fi.  per  second. 

6.  You  have  a  main  outfall  sewer  with  a  I  per  cent,  fall,  and  wish  to 

connect  a  branch  sewer  from  a  higher  district,  the  valley  sides  being  so 
steep  that  you  must  have  a  5  per  cent.  fall.  How  would  you  propose 
to  reduce  the  velocity  in  the  branch  so  that  in  heavy  floods  the  main 
sewer  would  not  be  choked  or  blown  up  ? 

Road  Cokbtbuction  akd  MAnrrENAHCx. 

7.  A  road  20  ft.  wide,  a  mile  long,  having  but  little  waste  at  sides,  with  a 

very  slight  fall  from  either  end  to  near  the  centre,  where  is  the  only 
outlet  for  storm-water,  has  been  destroyed  by  heavy  traflBc,  there  being 
no  foundation  other  than  coarse  sand  and  gravel  18  inches  deep,  over 
stiff  clay.  Describe,  by  short  specification  and  sketches,  bow  yon 
would  proceed  to  thoroujihly  re-instate  and  drain  the  road,  using  the 
prices  of  the  various  materials  and  labour  prevalent  in  your  own 
neighbourhood ;  and  give  the  quantities  required,  and  estimate  cost  of 
work. 

8.  What  are  the  advantages  and  disadvantages  respectively  of  maintaining 

macadamised  roads  by  the  system  of  continuous  coatings,  as  compared 
with  the  system  of  systematic  patching  ? 
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Subject  :—BXJILDING   CONSTBUCTION. 

A.    Materials. 

1.  What  descriptions  of  timber  are  best  suited  for  the  construction  of  outside 

work  ?    Name  them  in  order  of  merit. 

2.  Write  a  specification  of  good  hair  mortar. 

3.  Give  the  proper  thicknesses  of  sheet  lead  in  lbs.  per  square  foot  used  on 

roofs  in  various  parts,  giving  the  trade  terms. 

B.    Thb  Construction  of  Public  and  Private  Buildings. 

1.  What  is  meant  by  a  "  king  post  '*  and  a  "  queen  post "  principal  ?    Make 

a  sketch  of  each,  with  scantlings,  applied  to  spans  of  25  feet  and 
50  feet  respectively,  and  state  distances  between  ihe  principals. 

2.  What  proportions  of  cement,  sand  and  broken  brick  or  stone  would  you 

specify  for  concrete  for 

(a)  Foundations  for  main  walls. 

(b)  Concrete  stair  landings. 

(c)  Water-tight  work. 

3.  Draw  a  figured  section  of  a  wrought-iron  girder  over  a  shop,  20  feet  clear 

span,  to  carry  front  wall  of  house,  two  stories,  23  feet  total  height,  and 
the  floor  joists  of  two  rooms,  the  thickness  of  the  wall  to  be  1^  brick. 

C.    Building  By-Laws. 

1.  State  the  means  of  ventilation  required  to  be  provided  for  a  *'  habitable 

room  without  a  fire-place." 

2.  What  proportion  do  the  *'  Model  By-Laws  "  prescribe  for  the  open  space 

in  rear  of  a  dwelling,  and  how  to  be  measured  ? 

3.  State  generally  the  requirements  of  these  by-laws  as  to— 

(a)  The  levels,  widths  and  construction  of  new  streets. 

(b)  The  construction  of  water-closets  in  a  building. 

D.    Public  Baths  and  Hospitals. 

1 .  Give  sketches  and  descriptions  of  a  covered  swimming-bath  pond,  and  of 

the  heating  and  overflow  arrangements  thereof. 

2.  In  case  of  a  temporary  hospital  for  immediate  requirements,  give  sketch 

plan  showing  position  of  closets,  bath,  nurses*  room  and  administrative 
departments. 


462  AFPKNDDL 


SuBnBOT:--SANITABT   SCIENGE  ab  Applied  to  Towbs 

AMD  BuiLDlHGft. 

A.    Heatikg  axd  Ykhtiultiox. 

1.  How  would  70a  warm  and  yeatilate  a  ward  in  an  infectious  6iseua 

hospital? 

2.  Describe  Taiioos  methods  of  ventilating  sewers,  and  give  opinioiui  as  to 

^e  merits  or  otherwise  of  the  same. 

3.  Describe  the  system  you  would  employ  for  rentilating  a  theatre  of  aver^ 

axe,  assuming  your  own  ocmditions. 


B.      SCAYKKOIKG   AND  DISPOSAL  OK  RSFDSK. 

1.  Describe,  so  far  as  house  refuse  is  oonuerned,  the  best  mode  of  oollection. 

2.  How  many  cells  would  you  specify  in  a  refuse  destructor  for  a  popnlatioii 

of  40,000  in  a  residential  town  ? 

3.  Give  a  short  description  of  the  ^  oonservaocy "  systems  of  disposal  of 

town's  refuse,  and  the  advantages  or  disadvantages  of  each  system. 

C.    Wateb  Supply  and  Drainage  of  Buildings. 

1.  State  the  advantages  of  soft  water  and  of  hard,  comparatively. 

2.  A  dwelling  house  is  to  be  erected  on  damp  subsoil ;  describe  in  detail  the 

necessary  works  to  render  it  dry  and  healthy. 

3.  What  gradient  would  be  necessary  in  4,  6  and  d-inch  pipe  to  ensure 

self -cleansing  ? 

D.     Disinfection. 

1.  Describe  a  disinfecting  station  suitable  for  a  town  of  40,000  population, 

noticing  the  special  points,  and  giving  the  principal  dimensions.  Give 
an  approximate  estimate  of  cost  excluding  land,  stating  cost  of  9-iDch 
brickwork  per  square  yard. 

2.  Describe  various  forms  of  disinfecting  apparatus. 

3.  What  method  would  you  adopt  to  prevent  the  spread  of  infectious  disease 

which  has  broken  out  in  a  crowded  portion  of  the  district  ? 


/^ 
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Subject  :— MUNICIPAL  AND  LOCAL  GOVBRN]iffENT  LAW 
AS  Rblating  to  the  Work  or  Mukioipal  and  County  Enoinbbrs 

AND    SUBYBYORS. 

(England) 

1.  Mark  od  the  accompaDying  plan  which  are  '*  sewers "  and  which  are 
"  drains  "  in  connection  with  the  streets  A,  6  and  C,  and  the  properties 
D  to  K  respectively,  giving  the  grounds  upon  which  you  base  your 
conclusions. 


m^. 


2.  State  the  provisions  of  the  Public  Health  Act«  Amendment  Act,  1890,  with 

respect  to  "  Sanitary  Conveniences  for  manufactories."  What  number 
of  water-closets  should  you  consider  sufiBcient  for  (a)  100  males ;  (b) 
100  females? 

3.  Specify  the  duty  of  a  local  authority  with  respect  to  (a)  nnisances ;  (b) 

epidemics. 
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4.  GiTe  a  short  oatline  of  Act  for  Housing  of  the  Working  Claraes,  and  the 
responsibility  of  a  local  authority  where  the  same  has  been  adopted. 

&.  An  urban  authority  desires  to  widen  and  improre  a  public  street.  State 
the  different  methods  of  proceeding.  Name  the  various  Acts  and 
clauses. 

6.  What  are  the  regulations  prescribed  in  the  Tramways  Act,  1870,  with 

regard  to  opeuiug,  breaking  up  and  altering  the  level  of  roads  by  t 
tramway  company  for  the  purpose  of  making,  maintaining  and  renew- 
ing a  duly  auUiorised  tramway  ? 

7.  What  is  the  meaning  of  the  term  **inidn  road,"*  used  in   the  Local 

Oovemment  (England  and  Wales)  Act,  1888,  and  in  the  Highways 
and  Locomotives  (Amendment)  Act^  1878  ? 

8.  What  steps  must  a  local  authority  take  before  commencing  sewerage  or 

sewage  works  without  their  district  ? 

9.  In  what  manner,  and  under  what  Act,  may  ruinous  or  dangerous  building;! 

be  dealt  with  ? 


MuMioiPAL  ASD  Local  Govebkiibmt   Law   as   Relating    to   thi 

WOBK   OF   MUMIOIPAL  EmQINSBBS   AND    SUBVBTORB. 

(Scotland) 

1.  Define  the  various  roads  to  which  these  words  apply,  viz.,  Highway, 

Turnpike  Road,  Statute  Labour  Road,  as  interpreted  by  the  Roads  and 
Bridges  (Scotland)  Act,  1878. 

2.  Describe  the  statutory  provisions  whereby  a  local  authority  can  recover 

from  any  person  expenses  for  damage  to  highways  caused  by  extra- 
ordinary traffic  thereon,  or  by  excessive  weight  passing  along  the 
same;  and  state  in  what  Act  of  Parliament  these  provisions  are 
embraced. 

3.  To  whom  must  application  be  made  for  authority  to  lay  out  new  streets  ? 

Specify  the  details  which  require  to  be  shown  on  the  plan  accompanying 
the  application. 

4.  If  a  Burgh  should  desire  to  improve  any  existing  private  streets,  what 

statutory  procedure  would  be  necessary  ? 

5.  What  are  the  powers  of  a  Burgh  with  reference  to  the  keeping  of  footpaths 

of  public  streets  in  proper  repair?  How  far  do  these  powers  apply  to 
private  streets  ? 

6.  Specify  the  procedure  which  must  be  adopted  in  a  Police  Burgh  before  a 

public  sewer  can  be  laid.     Under  what  Act  is  this  necessary  ? 

7.  What  powers  of  entry  are  given  under  the.  Public  Health  (Scotland)  Act 

for  the  purpose  of  examining  drains,  and  what  is  the  necessary  pro* 
cedure? 
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8.  Specify  the  duty  of  a  Local  Authority  with  reference  to  the  water  supply 

of  haildings  in  an  isolated  district. 

9.  Enumerate  the  powers  given  for  the  formation  of  special  water  supply 

districts.    State  briefly  under  what  circumstances  a  Local  Authority 
is  bound  to  take  action. 

10.  What  were  the  requirements  of  the  1892  Burgh  Police  (Scotland)  Act 
with  regard  to  back  space  for  proposed  buildings,  and  what  alteration 
was  made  by  the  1903  Act  ? 
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^^mnira  ai  ^tttastb  §Bitmhttz. 


The  Council,  having  been  requested  to  append  some  short  notice 
of  the  decease  of  Members  of  this  Association,  will  feel 
obliged  by  early  notice  being  forwarded  to  the  Secretary, 
with  such  particulars  as  it  may  be  desirable  to  insert  in 
these  "  l^ceedings." 


Mr.  William  Henry  Robinson  Crabtree,  late  Borough 
Surv^eyor  of  Doncaster,  died  on  December  27,  1905,  after  an 
operation  for  appendicitis,  in  the  forty-ninth  year  of  his  age, 
and,  by  a  pathetic  coincidence,  on  the  twenty-fifth  anniversary 
of  his  marriage.  Mr.  Crabtree  served  his  articles  with  his 
father,  the  late  Mr.  William  Crabtree,  M.  Inst.  C.E.,  for  twenty- 
nine  years  the  Borough  Surveyor  of  Southport,  and  was  engaged 
on  the  Southport  main  sewerage  works,  designed  by  the  late 
Mr.  James  Mansergh,  F.R.S.,  as  assistant  to  Mr.  H.  U.  McKie 
and  Mr.  Morrow,  successive  resident  engineers.  In  1878  he 
was  Resident  Engineer  on  sewerage  works  at  Southport,  and  in 
1879  and  1880  was  Resident  Engineer  on  the  North  Promenade 
extension  works  and  sea-wall  at  Southport,  designed  by  his 
father,  by  which  43  acres  of  land  were  reclaimed  from  the  sea. 
In  1880  he  permanently  joined  the  staff  of  Mr.iMansergh,  and 
helped  to  carry  out  many  important  works,  including  sewerage 
and  water  schemes  at  Sherbum,  Bethesda,  and  Withington,  and 
the  Rotherham  waterworks.  He  was  appointed  Borough  Sur- 
veyor and  Waterworks  Engineer  of  Doncaster  in  1887,  since 
which  time  he  had  played  a  leading  part  in  carrying  out  the 
erection  of  the  electricity  works,  the  inauguration  of  the  tram- 
way system,  the  erection  of  Corporation  schools  on  entirely 
modern  principles,  the  erection  and  extension  of  stands  on  the 
racecourse,  the  wideuing  of  streets  and  erection  lof  new  buildings, 
the  extension  of  the  waterworks,  and  the  low  pasture  sewerage 
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scheme.  At  the  time  of  his  death  he  had  completed  plans  for 
carrying  out  three  important  schemes— the  erection  of  schools, 
of  a  higher  municipal  school,  and  a  model  lodging-house, 
involving  an  expenditure  of  over  50,000/.  As  a  public  official 
Mr.  Crabtree  was  competent,  courteous,  and  conscientious  in  tlie 
liighest  degi-ee,  and  a  man  in  whom  everyone  had  the  highest 
confidence,  trust  and  respect.  Mr.  Crabtree  was  elected  a 
Member  in  December  1887. 

Mr.  Jambs  Edward  Fothergill,  late  Surveyor  to  ike 
Brentwood  Urban  District  Council,  died  in  July  1905.  ilr. 
Fothergill  was  an  able  and  eflScient  oflScer,  conscientious  and 
painstaking,  and  held  the  regard  and  esteem  of  every  member 
of  his  Council.  In  the  discharge  of  his  duties,  although  those 
duties  were  sometimes  of  an  onerous  nature,  and  naturally  would 
occasionally  bring  him  into  conflict  possibly  with  individuals, 
such  was  his  tact  and  judgment  that  he  never  made  an  enemy, 
and  all  with  whom  he  came  in  contact  had  good  feeling  towards 
him.     Mr  Fothergill  was  elected  a  Member  in  June  1900. 

Mr.  William  Henry  Hopkinson,  late  Borough  Engineer  of 
Keighley,  died  on  April  10,  1906,  from  an  attack  of  pleurisy 
and  pneumonia.  He  was  fifty  years  of  age.  Mr.  Hopkinson, 
who  had  for  some  years  past  fulfilled  the  duties  of  hon. 
secretary  of  the  Yorkshire  District,  commenced  his  career  in 
the  office  of  the  borough  engineer  and  surveyor  of  Halifax, 
remaining  there  for  thirteen  years,  and  attaining  to  the  position 
of  Assistant  Surveyor.  While  holding  this  post  he  assisted  in 
canying  out  a  considerable  portion  of  the  main  sewerage  works, 
the  paving  of  the  bed  of  the  river,  and  the  carrying  out  of 
extensive  street  improvements.  In  September  1883  he  was 
appointed  to  Keighley,  succeeding  Mr.  Weatherall,  and  in  1892 
the  Corporation,  having  numerous  important  engineering  works 
to  carry  out,  appointed  him  to  the  position  of  Borough  Engineer. 
His  principal  works  under  the  Keighley  Corporation  were  the 
construction  of  the  Marley  sewage  disposal  works,  at  a  cost  of 
about  30,000/. ;  the  construction  of  the  filter  beds  in  connection 
with  the  waterworks  at  Oldfield,  at  a  cost  of  about  20,000/. ; 
and  latterly  the  laying  of  the  permanent  way  for  the  electric 
tramways.  Mr.  Hopkinson  was  elected  a  Member  in  Sep- 
tember 1889. 
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Mr.  Gerald  Edwin  Hull,  late  Chief  Eesident  Engineer 
to  the  municipality  of  Benares,  India,  passed  away  May  18, 
1906,  in  his  twenty-ninth  year.  He  served  his  articles  with 
Mr.  Arthur  E.  Collins,  the  city  engineer  of  Norwich,  from  1894 
to  1897,  and  became  that  gentleman's  assistant  in  the  following 
year.  He  afterwards  entered  the  office  of  the  late  Mr.  John 
Price,  city  surveyor  of  Birmingham,  later  on  securing  an 
appointment  at  Coventry.  In  1903  he  was  selected  for  the 
position  of  Assistant  Besident  Engineer  to  the  municipality  of 
Benares,  and  a  year  ago  was  promoted  to  the  higher  post  which 
he  filled  up  to  the  time  of  his  death.  Mr.  Hull  was  a  young 
man  of  great  promise,  and  his  untimely  end  is  deeply  lamented 
by  all  with  whom  he  had  come  into  contact  in  the  course  of  his 
professional  career.  He  was  elected  a  Graduate  in  August  1901, 
and  was  transferred  to  Member  in  December  1904. 

Mr.  Francis  Joseph  Morris,  late  Borough  Surveyor  of 
Grantham,  died  somewhat  suddenly  at  Sleaford  on  March  12, 
1906,  in  the  fortieth  year  of  his  age.  He  received  his  appoint- 
ment in  1896.  He  was  a  capable  and  courteous  official,  and 
carried  out  many  improvements  in  Grantham.  Mr.  Morris  was 
elected  a  Member  in  June  1898. 

Mr.  John  Price,  late  City  Surveyor,  Birmingham,  died  on 
March  6, 1906,  after  an  operation  for  appendicitis  and  peritonitis 
in  the  fifty-first  year  of  his  age.  Mr.  Price  had  been  in  the 
service  of  the  city  of  Birmingham  since  1896,  first  as  Assistant 
Surveyor  and  Deputy  Engineer  to  the  drainage  board,  and  after- 
wards as  City  Surveyor.  He  was  educated  at  the  Manchester 
Grammar  School  and  the  Victoria  University,  where  he  obtained 
the  Ashbury  exhibition  for  civil  engineering.  In  1871  he 
entered  the  office  of  Mr.  Hartley  Watson,  of  Manchester,  as 
articled  pupil,  and  in  1874  took  charge  of  the  Hollingwood 
branch  of  the  Lancashire  and  Yorkshire  Railway,  as  Engineer  to 
the  contractor.  In  1876  he  went  to  Barrow-in-Fumess,  and 
entered  the  office  of  Mr.  Arthur  Jacobs,  who  was  consulting 
engineer  to  the  Barrow  Corporation,  and  he  was  engaged  upon 
the  designs  for  the  drainage  of  the  town.  When  Mr.  Jacobs 
was  appointed  to  Salford,Mr.  Price  was  elected  Resident  Engineer. 
In  1878  he  accepted  the  appointment  of  Engineer  and  Surveyor 
to  the  sanitary  authority  of  Darton,  near  Manchester,  and  held 
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that  post  until  he  was  appointed  Engineer  and  Surreyor  to  the 
Toxteth  Park  Local  Board,  Liverpool,  in  1884  This  district 
was  subsequently  included  in  the  City  of  Liverpool  in  1895,  and 
Mr.  Price  then  became  Assistant  City  Engineer,  at  a  salary  of 
550/.  In  the  following  year  Mr.  W.  S.  Till,  who  had  been  the 
Birmingham  surveyor  and  engineer  for  a  great  number  of  years, . 
retired,  and  in  September  Mr.  Price  was  appointed  to  the  office, 
the  services  of  Mr.  Till  being  retained  as  consulting  engineer. 
Mr.  Till  died  early  in  1898,  and  Mr.  Price  was  then  appointed 
City  Surveyor.     He  was  elected  a  Member  in  May  1879. 

Charles  Donald  Maquebn  Trindbr,  late  Surveyor  to  the 
Claypole  (lines.)  Rural  District  Council,  died  September  8, 1905, 
as  the  result  of  a  distressing  cycling  accident,  in  the  thirty-third 
year  of  his  age.  Mr.  Trinder  received  his  early  training  in  the 
office  of  Mr.  E.  Pumell  Hooley,  county  surveyor  of  Nottingham- 
shire, and  was  appointed  Surveyor  to  the  Claypole  Bural  District 
Council  in  March  1895.  He  was  a  man  of  great  ability  and  tact, 
and  had  the  control  of  206  miles  of  road.  Under  his  supervision 
the  highways  maintained  by  the  Claypole  council  had  greatly  im- 
proved, and  he  was  very  successful  with  various  drainage  schemes. 
A  new  bridge  at  Claypole,  which  has  superseded  the  historic  one 
that  had  carried  the  traffic  there  for  600  years,  was  built  from 
his  plans,  while  another  bridge  was  erected  from  his  designs  at 
Norton  Disney.  Mr.  Trinder  was  elected  a  Member  in  February 
1897. 
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